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Aging of Tissues: The Necessity for Research 
Wm. deB. MacNider 


Kenan Research Professor of Pharmacology 
Medical School, The University of North Carolina, Chapel Hill 


HE DESIGNATION OF A BIOLOGICAL 
and certainly of a sociological process as 
aging is perhaps unfortunate. In many 

minds it at onee indicates a concern not in the change 
and readjustments in tissues and in human relation- 
ships chronologically regulated by time but in an ir- 
reversible state, senility, that finds its end reaction in 


ithe naturalness of death. Such a finality of biological 


and social adventures, while deserving both interest 
and care, of their nature fail to lend themselves to 
investigation with the hope of acquiring information 
that may be applied in a usable and constructive 
fashion. To prolong senility and the unhappiness 
usually associated with it would, in truth, be a vivi- 
section. The statement which is to follow is therefore 
not concerned with senility as an age entity but with 
acquiring information about those processes which 
develop in all animal and plant tissue as a result of 
such tissue as organism being subjected to a life 
through time which may ultimately lead to senility 
and, if such be possible, to a termination in senile, 
physiological death. 

The influenee of the age of tissues in modifying, if 
not in determining, types of disease processes in the 
animal organism has been recognized for centuries, 
and yet these observations in general have certainly 
been treated in a superficial, if not an incidental, 
fashion. The phenomena of tissue resistance as well 
as susceptibility, in which the factor of age either 
influences or in ‘a large measure determines these 
states as the individual as organism advances through 
different segments of the life span, have not been 
assigned the importance which they would appear to 
deserve. This does not imply that the advent of cer- 
tain specifie diseases and tissue modifications of a 
degenerative order has not been associated in the 
minds of investigators with such age segments. It 
does mean that observations of such an order have 
usually been made in a easual fashion without at- 
tempting to disclose the basic nature of chemical cell 
modifications, the products of aging which may be 
the factors determining the advent of degenerative 


alterations in tissues and which regulate, in a measure, 
their susceptibility or resistance to certain outside 
agencies, or the cause for specific disease states. 

The influence of the age of tissues in terms of their 
susceptibility is shown very early in the life span 
by our recognition of a group of disease processes as 
specific pathological entities designated as the diseases 
of infaney and childhood. Such states may develop in 
adulthood or at even more advanced age periods, but 
they are predominatingly more frequent in younger 
tissues and in such tissues of specific cell types. Cer- 
tain of these diseases have been shown to be due to 
viruses which prefer an intracellular order of ex- 
istence. At such an age period intracellular material 
would appear to afford a properly chemically con- 
stituted culture medium for these living agencies of 
disease, and as the aging process develops it may well 
be that this living medium so changes in its ecomposi- 
tion that it becomes less appropriate for the life and 
multiplication of these bodies. Age as a modification 
in intracellular chemistry with or without a change 
in morphology (3) may have imparted to such cells 
and the tissues which they constitute an element of 
resistance to invasions by disease-producing entities. 
Why do we speak of anterior poliomyelitis as infantile 
paralysis unless it is due to the likelihood that in the 
infant and young child motor anterior horn cells of 
the spinal cord are more susceptible to the invasion 
and proliferation of the virus of this disease than is 
the case for these cells at more advanced years or in 
senility? It is possible that as these cells live into 
more advanced age segments they may become pro- 
tected against the virus by the individual forming 
specific antibodies. These bodies, however, cannot be 
demonstrated in such advanced age segments of ma- 
turity or in senility in a sufficient percentage of inei- 
dence as to explain the decrease in the likelihood of 
infantile paralysis appearing in such periods of the 
life span. In reasoning of a reverse order, in the in- 
fluenza epidemic of 1917 infants and young children 
were relatively notably spared the development of this 
virus disease, while adults who chronologically had 
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been afforded the time factor in which to acquire, by 
mild infections, an immunity of an extracellular 
chemical order were especially susceptible to it; and 
in this age segment of adulthood the mortality per- 
centage rose to its height, again declining in the 
senescent and senile age groups. 

The same order of inquiry applies to malignant dis- 
ease (4). If such tissue developments have as their 
exciting cause the action of specific viruses, why is it 
that such bodies find in the cells, especially of certain 
organs as they pass their peak of maturity and into 
senescence, a favorable environment for their ex- 
istence and express such an adaptation in a wildness 
of cell growth and an associated intoxication of the 
organism as a whole, designated as malignant disease? 
The oceurrence of such states in infaney and early 
childhood and in senility is less frequent than in the 
mature and senescent individual. If such tissue 
growths come about from a lack of chemical tissue 
restraint or the advent of a tissue stimulus other than 
a living invading organism, it would appear equally 
important that knowledge of a highly complex, diffi- 
eult-to-obtain, and exact order should be searched for 
in tissues at various age segments in order to explain 
modifications in tissue susceptibility or resistance to 
the development of such states of malignaney. Such 
states favorable to virus growth, to a lack of tissue 
restraint, or to tissue stimulation cannot be ascertained 
until we possess biochemical and biophysical informa- 
tion of cell life at various periods in the life of the 
organism as a whole, in order to contrast chemically 
through these data periods in the life span of tissues 
characterized by relative resistance as susceptibility 
to changes of a malignant order. 

At the present time diseases of the heart and blood 
vessels, especially the latter, take the highest toll of 
life. Such terminal events, in all likelihood ecom- 
meneing years before the finality of the blood vessel 
accident or episode, certainly show themselves in a 
much higher pereentage in adult and late adult life. 
The occurrence of coronary artery disease with occlu- 
sion in youth has recently been emphasized (1, 2). 
These heart and blood vessels changes are usually seen 
as tissue changes in the process of repair, as indi- 
cated by the laying down of fibrous tissue in the place 
of a protective endothelium and functional muscle 
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tissue. The familial incidence and, of more signi 
cance, the age incidence in the development of sud 
disease cannot be questioned. Basie research 0; , 
chemical order in an attempt to learn the nature ¥ 
those chemical changes, the modifications in pli 
vessel tissue metabolism, and tissue metabolism jy 
general, in which such vessels that are associated wij, 
aging share, has certainly lagged in its applied jp, 
terest. The older microscopic type of investigatioy, 
perhaps for want of an adequate chemical techniqy 
continues to dominate investigations concerning {iy 
causes of heart and blood vessel disease. This yoy 
important problem will be solved only with the dis 
covery of the biochemical constitution of tissues x 
they advance from an age period of relative nongy. 
ceptibility to vascular disease into that middle-ag 
segment in which their susceptibility is marked anj 
at which time such changes often terminate life. As, 
result of the rapidly increasing life span of the in. 
dividual there will be a mounting number of human 
beings falling in that age segment in which vascular 
disease reaches such a state of development as tj 
express itself either as incapacity or death. 

Through certain illustrations used above, an #- 
tempt has been made to divest the minds of many in. 
dividuals of an interpretation of the study of aging 
processes as a dominant interest in senility. Senility 
and the care of the senile deserve consideration both 
as biological end reactions and as an expression 0! 
the fineness of human feeling. The significance 0! 
an understanding of aging resides in the assumption 
that through such information the shifting, adapting 
and nonadapting changes of a chemical order of life 
are to express themselves in determining those age 
areas in which tissue degenerations make their ap- 
pearance, in which tissues exert their influence in the 
formation of new and abnormal tissue growths, or the 
advent of certain specific states of disease falling i 
the group of viruses which require an intracelluli 
environment highly specific in its chemical constitt 
tion for their propagation. 
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IOCHEMICAL, CLINICAL, neurological, and 
| psychological investigations were conducted on 
cf the subjeets of this study who were patients in 
he Elgin State Hospital. The experimental design 
vas such that the effects of diets restricted in their 
ontents of thiamine and riboflavin for three full 
years could be continuously observed. A special build- 
ng housed the patients, and very satisfactory facili- 
ies were provided for continuous supervision and 
igid control of diets. All food was prepared in a 
ict kitchen adequately staffed with full-time workers. 
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OnSUs: Hrs diets were analyzed frequently, and the service 
le-ag vas so arranged that the subjects of separate groups 


d and 
As a 
he in. 


ere served separately. Care was taken that the pa- 
ients were not harmed by the diets or the study. The 
nore important observations are reported here in 


_ brief. A full report is contemplated later. 
te Thirty-six male patients were selected from the 
State Hospital population. The need for persons who 
- prould be in continued residence for a prolonged 
_ period of time influenced the selection. The subjects 
seiel vere divided into two main groups: (1) patients 
vite vhose ages ranged from 58 to 78 years and (2) 
both younger patients who were from 24 to 42 years of 
on of MES”: Each of these groups was divided into three 
co of MSestoups, designated as Groups A, B, and C, respee- 
tion tively. At the beginning of the project there were 
nting three groups of seven old men and three groups of 


. Magtive youn : 
flite/  9°UPS Men 


Each person in the A groups re- 
eived a daily diet containing approximately 2,200 


e age 
7 ‘alories, which was apparently adequate in all the 
n the eseBuals except thiamine, of which approximately 
> tl 00 ug. were present, and riboflavin, of which the diet 
ng in pontained about 900 ug. Those in the B groups re- 
lular eived the same diet except that a daily supplement 
stity- ME’ Yeast extract was given which contained approxi- 
nately 6 mg. of thiamine and 1.3 mg. of riboflavin. 
r 5 . 
The members of the C groups received the regular 
ospital diet which they ate ad lib. 
o4 ia bl . . e . . ’ 
1944, rhe clinieal effeet of this moderate restriction of 
1;/ this ine s *7 = . [a > 
ici, Ane and riboflavin on subjects of the A groups 









Was at no time more than minimal. Noticeable, how- 
ever, in these subjects, young and old, was a gradually 
lucreasing self-imposed restriction of activity, a dull- 
lug of interest and of ambition, a diminished desire 
0 please, and a lessened tendeney to bantering and 
playfulness, The statement applies to the general 
behavior of the subjects when left alone. Attempts 


‘0 Measure these changes of behavior by psychological 

A 
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Studies of Vitamin Deficiency ' 


M. K. Horwitt, Erich Liebert, Oscar Kreisler, and Phyllis Wittman 
Elgin State Hospital, Elgin, Illinois 


tests were thwarted to a large extent by compensations 
effected when the subjeets were confronted by the 
conditions of the tests. The skin of several subjects 
of the younger group beeame thinner and lost elastie- 
ity, these changes imparting an appearance of age- 
ing. The lips showed drying, thinning, and inereased 
wrinkling. A more objective abnormality, noted 
within nine months from the beginning of the diet 
and persisting for more than two years, was an un- 
usual elevation in the levels of lactic and pyruvie 
acids in blood obtained under standardized conditions 
of exercise and glucose load. Some abnormality in 
the levels of lactic and pyruvie acids in the blood 
cecurred within the first three months. 

At the beginning of the third year of the study 
the subjects of both B groups, whose diets previously 
had been supplemented with a yeast extract, were 
placed on a diet which was more rigidly restricted in 
content of thiamine and riboflavin than the diets of 
the subjects of the A groups. This provided 200 ng. 
of thiamine and 800 ug. of riboflavin. Among the 
subsequent observations on these subjects were the 
following : 

(1) The levels of lactic and pyruvic acids in the blood 
were elevated under the standardized condition of exer- 
cise and glucose’load. The standardized condition re- 
ferred to consisted of climbing of stairs 60 minutes after 
ingestion of 1.8 grams of glucose/kg. of body weight. 
The concentration of lactic and pyruvic acids in the 
blood was inereased more than in the subjects of the A 
groups, whose intake of thiamine was moderately re- 
stricted. This became apparent about three months after 
the diet of 200 pg. of thiamine was started and was 
followed shortly by the development of clear-cut clinical 
evidence of thiamine deficiency. 

(2) Effects on the circulation, nervous system, and 
gastrointestinal tract were acute to subacute in onset. 
Among the circulatory effects was a nonpitting swelling 
of the facial skin, especially of the eyelids, which could 
be observed in subjects who did not develop pitting 
edema of the lower extremities. Budding of the blood 
vessels into the cornea with plexus formation in its 
Mental 
changes were characterized chiefly by loss of inhibitory 


periphery also was observed in a few subjects. 


control and a tendency to interpret distressing somatic 
changes in a paranoid fashion. 

(3) A diagnostic tool which proved useful was an 
apparatus designed to study vibration sense. This ap- 
paratus made it possible to apply various frequencies to 
the external malleolus and the soft part of the big toe. 
The amplitude of the vibration was kept constant. The 
vibration sense in the lower extremities decreased mark- 
edly as the nutritional deficiency progressed. 

(4) Psychologically, the patients on the more deficient 
diets (200 pg. of thiamine/day) manifested exaggera- 
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tions of their psychotic complaints and showed distinct 
changes in attitudes toward their environment. 

(5) Marked individual differences in response to the 
diets were observed in both old and young groups, not 
only in time of orset of symptoms but also in the degree 
of resulting abnormality. The subjects who gave evi- 
dence of vitamin deficiency early manifested abnormali- 
ties which were greater in degree than those observed in 
others who were affected more slowly. Especially was 
this true with respect to the cardiovascular system. In 
general, the older persons were affected earlier and more 
severely than were the younger. 
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Recovery when yeast extract providing 6 mp , 
supplementary thiamine was added to the diet y, 
dramatic, especially in the subjective fields of appeti, 
general fedling tone, pain, and paresthesia. The ley, 
of lactic and pyruvie acids after the standardized cg, 
ditions of exercise and glucose rapidly returned ,, 
their predeficiency levels. Likewise, patellar reflex 
which had been lost commenced to return soon aft 
the yeast extract was added to the diet. On the othy 
hand, return of the Achilles tendon reflex was yp 
slow. 
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Distribution of Sodium and Water in 
Muscle Following Severe Cold 
Injury! 


J. M. Crismon and F. A. FunrMANn 
Department of Physiology, Stanford University, 
California 


In a recent investigation of experimental cold in- 
jury (frostbite) it became evident that the physiologi- 
eal and chemical changes occurring in the injured 
regions after thawing resembled those found after 
severe injury produced by other means. The similar- 
ity in the natural history of the pathological processes 
in burns and frostbite has already been noted by 
Harkins (5). Our complete data, to be published 
later, demonstrate further points of similarity. We 
wish here to report the distribution of sodium and 
water in normal muscle and in muscle removed from 
rabbits’ legs subjected to severe cold injury. 

Six rabbits were anesthetized with dial, the hair 
removed from one hind limb as far as the lower end 
of the femur, and the leg immersed for 3 minutes 
in a water-alcohol-ethylene glycol mixture cooled to 
—55° C. Blood samples from the marginal ear vein 
and musele samples from the tibialis antieus of the 
normal and injured leg were taken 166 to 255 minutes 
after injury. Determinations of water and sodium 
by the method of Butler and Tuthill (1), as modified 
by Consolazio and Dill (2), were made on samples of 
plasma and muscle. 

The results of the analyses and derived values ob- 
tained by the method of Harrison; Darrow, and Yan- 
net (6) are presented in Table 1. Since the experi- 
ments involved comparisons between museles in the 

i1The work described in this paper was done under a con- 
tract, recommended by the Committee on Medical Research, 


between the Office of Scientific Research and Development 
and Stanford University. 








ne 
— 


same animal ‘and since only brief intervals wep 
allowed to elapse between injury and sampling, it ws 
considered to be unnecessary to determine and corre¢ 
for fat content of the musele. 


TABLE 1 


CHANGES IN WATER AND SODIUM IN TIBIALIS ANTICUS 
MUSCLES AND PLASMA OF RABBITS AFTER 
IM MERSION-FREEZING 





Animal Nos. 31 64 66 67 
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Plasma 
[Nale m. eq./]. 
plasma ultrafil- 


SN wc oa Bch ee 138.1 145.8 141.9 
Control Muscle 
Total H2O* ....... 313.5 321.2 318.0 315.0 328.5 360! 
po) "2 7.56 7.32 6.76 7.44 8.26 858 
Extracellular HeO 54.7 46.4 53.2 


Frostbitten Muscle 


op lace dais 328.5 399.0 440.0 507.0 500.0 5300 
9.84 24.65 34.63 40.05 53.90 6840 


Total HeO 
Total Na 


Extracellular He2O . 71.2 237.4 380.0 
Gain of water (%). 4.8 244 884 61.0 524 412 


Gain of sodium (%) 30.2 237.0 412.3 438.0 553.0 6972 





* H2O expressed in grams/100 grams dry tissue. 

+ Na expressed in m. eq./100 grams dry tissue. 

The data show that the gain of water by muscle ft! 
lowing severe injury by cold ranged from 5 to # 
per cent, while the increase in sodium was prop 
tionately much larger: 30 per cent ir the ease of tit 
smallest increase and 237-697 per cent in the remall- 
ing five animals studied. Such large disproporid! 
between the gain of water and that of sodium coll 
occur only if large quantities of sodium penetrated 
the intracellular phase or in some other way becilll 
excluded from free equilibrium with the remainde 
of the sodium in the extracellular phase. 

A fall in the level of serum sodium in man (8) at! 
animals (7) after severe burns led Lowdon, et @. (7 
to suggest that sodium was being lost into the injure 
tissues. Sodium in venous blood was found to ® 
lower than in arterial blood, but tissue analyses wert 
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ng, ymmmmot reported. Fox and Keston (4) observed in mice 
t Wy jured by heat or by trauma that sodium accumu- 












fed in the injured tissues, and that the gain in 
ium exceeded the gain in water. In rats, both 
smnorrhagic Shock and hepatie anoxia, induced by 
wjusion of the hepatie artery, were accompanied 
y increase in liver sodium (3). 

The results reported here, together with those ob- 
ined after the various other types of injury men- 
ned above, suggest that redistribution of sodium is 
nonspecifie event which follows severe tissue injury, 
wardiess of the means by which the injury was pro- 


d con 


—— ced. 
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echanism of Hyaluronidase Action 
Bib Skin! 
80 


Oscar HECHTER 


Worcester Foundation for Experimental Biology 
Shrewsbury, Massachusetts 


3 The mechanism whereby spreading factors (S.F.) 
rom bacteria, testis, venoms, ete. increase the per- 
heability of skin remained obseure until Chain and 


S8MDuthrie (1) suggested that S.F. are enzymes (hyal- 
47) BeOuidases) which lower the viscosity of the mucoid 
12 B@round substance of the connective tissues (hyaluronic 

il). This enzymatie theory has been supported and 

xtended by some workers, but the explanation of the 
f.jgmentire mechanism of spreading on the basis of the 
» ie luronidase aetivity of S.F. has met with opposition 
ar ef. the review of Duran-Reynals, 2). It is the pur- 
thames’ Of this report to point out that the spreading 


rodueed by hyaluronidase is not only dependent 
pon enzyme eoneentration but is also direetly related 
the inerease of interstitial pressure produced by the 
jected fluid. 

Spreading in shaved rabbit abdominal skin was 
leasured using methemoglobin (obtained from twice- 
rystallized bovine hemoglobin) as indicator. It 
‘ts observed that the induction of spreading by 
urified bovine testis hyaluronidase? is limited to the 


















» Aided by a grant from G.-D. Searle and Company. 

bh otained through the courtesy of E. Schwenk, of the 

io ug Corporation. The preparation used was purified by 
method of Madinaveitia (4). 
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first 10 minutes following intradermal injection, and 
that thereafter the rates of spreading in hyaluroni- 
dase-treated and control areas are identical. Table 1 


TABLE 1 








Enzyme concentration Area increase over con- 





(ug./ec.) trol at 10 min. (cm.?) 

0.16 0.2 
0.33 0.62 
0.67 0.96 
1.33 2.28 
1.67 2.42 
6.67 3.56 

33.33 3.49 

66.67 3.60 





shows the effect of hyaluronidase concentration (ad- 
ministered intradermally in a constant volume of 0.2 
ec.) upon the increase in the area of spread after 10 
minutes. It will be seen that there is a quantitative 
relationship between enzyme concentration and spread- 
ing in the low-dosage range. With higher doses, 
maximal effects are obtained with a particular enzyme 
concentration, so that increasing the enzyme concen- 
tration 10 times does not demonstrably inerease the 
spread. This lack of correspondence between high 
dosages and spread has been noted previously (3) and 
has been aseribed to the presence in skin of an active 
mechanism for 8.F. inactivation. Search for such a 
possible mechanism was undertaken along the follow- 
ing lines: 

(a) Inhibitor im skin: in vitro ineubation of hyal- 
uronidase with extracts of whole skin or dermis; or 
the insoluble residues from these extracts; or skin 
or dermal breis. 

(b) Inhibitor formed during the reaction between 
enzyme and hyaluronic acid: in vitro incubation of 
hyaluronidase with hyaluronic acid from umbilical 
eord at pH 7.0. 

(c) Inhibitor in blood: comparison of hyaluroni- 
dase spreading activity in normal, hyperemic (xylol), 
ischemie (hemorrhagie shock), and dead skin. 

Evidenee for hyaluronidase inhibition sufficient to 
account for the lack of correspondence between high 
doses and spreading was not obtainable from the 
experiments listed in (a), (b), or (ce). 

These negative findings, coupled with an observed 
quantitative correspondence of hyaluronidase action 
in living and dead skin, suggested that the S.F. effect 
might be due in part to simple mechanical action. 
The question arose as to whether hyaluronidase might 
simply reduce the resistance of skin to fluid passage. 
However, this effect could be evident only when ae- 
companied by a localized inerease of interstitial pres- 
sure and volume in the skin. On this basis, onee the 
bleb injected with maximal amounts of hyaluronidase 
had spread (and had correspondingly decreased the 


interstitial pressure), the presence or absence of ex- 
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cess hyaluronidase should have no further significanee. 

To test this hypothesis, highly concentrated hyal- 
uronidase solutions (3.3-333 ug./ce.) plus indicator 
were placed on superficial epidermal incisions for as 
long as 90 minutes and their spread compared to 
indicator solutions not containing the enzyme. No 
significant spreading effect of hyaluronidase was evi- 
dent in these experiments wherein fluid was adminis- 
tered under zero pressure. In the next experiments, 
varying skin interstitial pressures were obtained by 
the volume of hyaluronidase administered 
intradermally (the enzyme concentration, 3.33 ug./ec., 
was kept constant). 

Table 2 shows these results. The value “T” is eal- 
culated from T= volume administered/area spread 


varying 
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TABLE 2 
Area in- 
= crease 
Vol. Initial T — over con- er 
trol at : 
10 min. 

(cm.?) (mm.) (cm.?/min.) (cm.?) (mm.) 
1.0 3.3 7.41 9.86 0.64 
J) fae 3.2 6.95 8.37 0.43 
0.25 1.9 3.26 3.06 0.45 
0.10 1.3 1.39 1.01 0.38 





(assuming that there is neither gain nor loss of fluid 
from the injected fluid volume). “T” is thus an index 
of the average “thickness” of the injected bleb and 
is regarded as a value proportional to the inereased 
interstitial pressure produced by intradermal fluid ad- 
ministration. Table 2 demonstrates that: 

(1) The initial rate and final areas of spread of 
hyaluronidase solutions are directly related to volume 
from 0.1 to 0.5 ec. and thereafter level off. 

(2) The initial rate is directly proportional to “T,” 
the thickness of the bleb at that time. 

(3) The “T” values at 10 minutes, independent of 
the volume injected and initial “T” values, are ap- 
proximately the same. 


TABLE 3 








. Area in- 
Enzyme 
mn . sas crease over 
Vol. ee, Initial rate control at 
10 min. 
(cem.3) (ug./ce.) (em.2/min.) (em.?) 
0.25 13.4 2.97 8.04 
0.10 33.3 1.53 1.03 





Another experiment, the results of which are shown 
in Table 3, answers possible objections that the results 
in Table 2 are due to differences in the total amounts 
of hyaluronidase administered. Here the total 
amounts of enzyme were kept constant (3.3 ug.), but 
the volumes were varied. As will be seen, the solution 


administered in largest volume (but lowest concentra- 
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tion) spread to a greater extent than did the goly, 
injected in smaller volume and highest concentratiy 

The finding that hyaluronidase induces spreqj, 
only when local interstitial pressure is increase; 
fluid administration, coupled with the demonsty, 
correspondence between spreading and _interstiy, 
pressure-volume relationships, helps to elucidate ya 
obscure points of S.F. action. Space does not peri 
adequate treatment of this material, which yjjj } 
discussed in subsequent reports. However, the g 
nificance of these findings as regards the relation , 
S.F. to bacterial invasiveness through skin mig) 
briefly be mentioned. Bacteria usually penetrate 
skin through abrasions with only minimal amounts, 
fluid accompanying the invading organism. Thug, ti 
spread of organisms through the interstitial spi 
will depend as much upon the ability of the bactey 
to stimulate the production of edema-indueing “ley 
taxin-like” substances (5) as it does upon S.F, py 
duction. 
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Grafts of Free Muscle Transplants 
Upon the Myocardium 


* 
MANDEL WEINSTEIN and BENJAMIN G. SHAPIRO 
Laboratory of Experimental Surgery 
New York University College of Medicin 


Within recent years the introduction of nerve-mus 
transplants and pedicle-muscle grafts has made ps 
sible remarkable advances in many branches of clini 
surgery. It is now becoming feasible to replace ne 
tized and nonfunctioning tissue destroyed by tral 
and infection with free muscle grafts. 

Experiments of Beck (1) and O’Shaughnessy |! 
have demonstrated that pediele-musele grafts onto‘ 
heart resulted in the creation of a significant vase! 
anastomosis between the two tissues, particularly : 
the myocardium were rendered ischemic. Such gr 
not only brought extra cardiac blood to the heart b 
also served as an anastomotic channel for the tt 
port of blood between healthy and diseased coroti! 
beds. Although this method gave great experimet! 
promise, the clinical application of large pedicl 
muscle grafts was necessarily limited beeause of 
extensive surgical manipulation involved in its adap 
tation to human eardiae surgery. Therefore, simp 


methods obviating past difficulties have been sol? 
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Lut Jn 1933 Leriche and Fontaine (3) foresaw the value 


ratiogllmms free muscle grafts for the replacement of myocar- 
caligfmm',| infarets. However, their work was very limited 
sed blind was never taken up by others, 


strate Basie studies on the regeneration and reconstitution 
Istitigmmm free muscle grafts are indicative of the applicability 
f this method to clinieal surgery. The regeneration 
¢ small sections of mammalian striped muscle grafted 
» situ and/or transplanted at right angles to its 
riginal orientation was studied by LeGros Clark (2). 
reconstitution of musele was manifested by fine plas- 
nodial outgrowths from the ends of the surrounding 
muscle and by sarecoplasmie buds from the muscle 
waft. The initial fibroblastic union between recipient 
usele and the donor graft was replaced rapidly by 
young musele fibers crossing in parallel formation into 
he graft. The directional pathway was determined 
by the strueture of the degenerating transplant rather 
han the course of the original muscle fibers. 
18 days the majority of new muscle fibers had pene- 
rated the graft. 
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Thereafter, maturation was rapid, 
 yygqggend the usual skeletal striations were present histo- 
These experimental studies have provided 
vidence in support of the practicability of the trans- 
plantation of free muscle ‘grafts. 


ogieally. 
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The present investigation consisted of an attempt 
to graft free skeletal muscle onto the intact myoear- 
dium of dogs. Nine dogs of variable age, and ranging 
in weight from 10 to 17 kg., were used. The animals 
were anesthetized by intravenous injections of sodium 
entobarbital. Positive pressure in the lungs was 
The 
muscle graft, reetangular in shape and averaging 
‘x4 em., was obtained from the anterior abdominal 
wall (internal oblique) or from the lower extremity 
(vastus lateralis). 


aintained when the thoracic cage was opened. 


It was placed around the heart 
and anchored thereto by means of three or four fine 
cotton sutures. The epicardial surface of the heart 
was not searified. The pericardium was sutured over 
the graft, the latter being usually included in the 
suture line. The Emerson respirator proved a valu- 
able adjunet in re-establishing voluntary respirations 
immediately following the operation. 

Except in the infected cases, the postoperative 
course of the dogs was accompanied neither by shock 
, mor by severe disability, and within two or three days 
they were up and about in their kennels. After reeov- 
‘ty, the dogs were exercised daily. The animals 
showed no signs of cardiac incompetency or depletion 
sic i cardiae reserve. After a period of 10 to 15 weeks 

a € animals were anesthetized and the eardiae trans- 


of ti 
i plants examined. 

adal : , 

mol In this series of nine dogs, six animals were sac- 
il mfieed and the other three preserved for special 


tudiac 
Studies. In the former group two completely suecess- 
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ful musele-graft “takes” were found, while in a third, 
islands of regenerating muscle were present. In the 
other three dogs there was total absorption of the 
muscular elements of the graft with replacement by a 
connective tissue layer not unlike that of fascia. Signs 
of intrapleural, pulmonary, and pericardial infection 
were evident in these cases. The three dogs still alive 
have shown no signs of postoperative infection. One 
of them was reoperated upon after 15 weeks, and a 
branch of the left coronary artery was ligated. Upon 
opening the pericardium the graft was found to have 
taken completely. 7 

Examination of the dogs with the free musele-graft 
“takes” revealed several significant facts. The grafts 
were well fixed to the myocardium with little or no 
mobility. The transplant was easily identified over 
the ventricle and showed practically no shrinkage. 
However, the skeletal muscle graft had lost its reddish 
color and, on section, appeared tan-yellow with white 
trabeculae of connective tissue. Between the graft 
and myocardium the epicardium was thicker than nor- 
mal with a rich vascular network. Sections taken 
through the graft showed a normal muscle histology 
with no histopathological variations in either the 
nuclei or the muscular components. The usual eross 
striations characteristic of skeletal muscle were pres- 
ent. On examination of the heart with the thoracic 
cage open, no deleterious effect on cardiae function 
and blood cireulation from the standpoint of cardiac 
dilatation, extrapericardial adhesions, or intraperi- 
cardial pressure was observed. 

Sufficient evidence has been accumulated from these 
experiments to state that free muscle transplants may 
successfully be grafted upon the myocardium of the 
dog’s heart. 
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Effect of Penicillin on Seed Germination 


Watton J. SMITH! 
Chas. Pfizer & Company, Inc., Brooklyn, New York 


Many clinical and biochemical differences have been 
reported between pure, crystalline penicillins and the 
crude, yellow grade of therapeutic penicillin used for 
clinical purposes. Lewis (2) reported a growth inhi- 
bition toward eancer tissues of therapeutic penicillin, 
but purified penicillin showed no such inhibition. It 
was hoped that seed germination tests could be used 
to measure this anticarcinogenie activity. Work done 

*The author wishes to express his appreciation to Dr. 


George S. Avery, Jr., of the Brooklyn Botanie Garden, for 
his valuable advice in connection with this work. 
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by the author over a year and a half ago showed that 
while therapeutic penicillin inhibited seed germina- 
tion, crystalline sodium penicillin G@ had little such 
effect. This antigermination activity was shown to 
be due to aromatie acids of the indole-3-acetie acid 
type, which are commonly present in crude penicillin 
preparations. 

The work recently reported by Ribeiro (3), in which 
penicillin was found to be exceedingly active in in- 
hibiting germination, suggested that impure penicillin 
was used. The author did not deseribe the nature of 
the penicillin used. 

In the present study of sodium penicillins G, K, 
and dihydro F (constituents of commercial penicillin), 
all were found to be relatively inactive in inhibiting 
germination of radish seeds. Streptomycin sulfate, 
whether purified or crude, was also relatively inactive 
when treated in the same way. 

Phenylacetie acid, indoleacetie acid, and furoie acid 
had been found in all lots of the therapeutic prepara- 
tion tested and were therefore tested separately for 
antigermination activity. Each of the three substances 
was active against germinating seeds; however, most 
of the inhibiting property of therapeutic penicillin 
could be aceounted for by the indole-3-acetie acid pres- 
ent. At concentrations at which the other substances 
permitted nearly normal elongation, indole-3-acetic 
acid permitted only 7 per cent of the normal root 
elongation in germinating wheat seeds (4). Analysis 
of the particular lot of therapeutic penicillin used for 
the germination tests (Pfizer lot 755) by the method 
of Holt and Callow (1) showed 2.1 per cent indole- 
acetic acid. 

The germination tests were made in 90-mm. Petri 
dishes, the seeds being placed on filter paper damp- 
They were allowed to 
germinate for several days in the dark, after which 
time the percentage of germination was observed. A 
more quantitative measurement of growth was the 
length of the shoots and roots of the germinated seeds. 


ened with 5 ml. of solution. 


The penicillins used were extensively purified? by 
means of silica gel chromatographs saturated with 
phosphate buffers.. They were further purified by 
recrystallization. 

Most of the experiments were carried out with rad- 
ish seeds (var. Sparkler), but similar results were 
observed with spring wheat when therapeutic peni- 
eillin was compared with erystalline sodium penicillin 
G. Therapeutic penicillin and indole-3-acetie acid 
have been tested with many different kinds of seeds 
and found inhibitory to all. 

2 The purified antibiotics were made available through the 
courtesy of Dr. R. Pasternack ; the penicillins were purified 


by Dr. V. Bogert, and the streptomycin by Mr. I. A. Solomons, 
all of Chas. Pfizer & Company. 
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Since therapeutie penicillin was inhibitory to abo None 

the same degree reported for “penicillin” by Ribeiry Mlmetarde 
against lettuce, it may be concluded that Ribgin 
actually used therapeutie penicillin for his tests aj 

that his findings were not due simply to the use of Ja pee 


different variety of seed. RIBE 
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The nature of the stunted growth of roots cays 
by the impurities in therapeutic penicillin and by tp Ne 
. ” , 
aromatic acids was very similar. Instead of nor 
root elongation, there was a marked enlargement 
the hypocotyl. Sunflower seed from whieh the sj 
coat was removed was affected similarly; in additioy, 
the eotyledons were curled away from cne another 
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Fic. 1. Germination tests on radish seeds. 


The accompanying chart (Fig. 1) illustrates the 
comparison of the action on seeds at one concentration 
of each of the substances tested. The data include 


in the chart are representative of those at other coi Hbrow: 
centrations. jectio 

Data on streptomycin in pure and erude form have Beer 
been included for comparison. The rather low toxicity Heny 
of streptomycin and penicillins to seed germinatio: Hi {bh 
and growth suggests their possible use in antiseptic es « 
for seed treatment and plant sprays. vem 

Summary. The substances present in therapeu! awa 
penicillin which cause inhibition of germination av! ing 
root growth are represented by the indole-3-aceti¢ acid He de 
type of compound. Since this and phenylacetic acil sa 
were known to be present in the penicillin tested, ! erim 
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is coneluded that they are responsible for the inhibi: 
tion activity against seeds, 














. QM November 1946 
) about None of the erystalline penicillins tested appreciably 
‘bein, MllMetarded germination. 
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CAlIsed 
by tila New Helminthosporium Blight of Oats! 
107ml 
ent a FRANCES MEEHAN 
@ sea] Botany and Plant Pathology Section 
dition, lowa Agricultural Experiment Station 
other, H. C. Murpuy 
“7 Bureau of Plant Industry, Soils and Agricultural 
- Engineering, U. S. Department of Agriculture 
“oy \ new Helminthosporium disease affecting mainly 
at varieties and selections possessing the Victoria- 
pe resistance to erown rust has become widespread 
m most oat-growing regions of the United States 

_2). Although the first isolation from oats was 
jade in November 1944, the organism was previously 
lated from timothy seed. Numerous field isolations 
ere obtained in 1945, and in the 1946 oat season in- 
ection Was SO severe in many areas as to cause serious 
eduction in yields. The fungus is known to have 

a been present in 19 states in 1946, from Texas to New 
York and from Florida to Idaho. 

Plants infected in the seedling stage were character- 
ved by necrosis of the basal portions, and striping or 
eddening of the leaves, progressing upward from the 
wer leaves. The same symptoms were evident on 
plants in later stages of maturity, but the basal stem- 

ze _ Bnd root-rot became the primary factors in identifying 
oF he disease, sinee striping and discoloration of leaves 
sulfate may be due to a number of eauses. The leaf striping 
s believed to be a secondary toxie effect of basal in- 
the iFection. Mature plants in the field were blackened 
ation (Mt the nodes with abundant sporulation of the fungus, 
ude’ Mind the lower internodes showed a characteristic 
col: M@prownish translueence. Culms weakened by severe in- 
ection broke over near the ground line and at the 
have Mower nodes, and excessive lodging made harvesting of 
‘icity MMany fields diffieult. 
ation The species of Helminthosporium responsible for 
pties his destruetive disease of oats resembles three other 
iembers of the genus in several respects: H. setariae 
euti¢ MP avada, H. sacchari Butler, and H. sativum Pam. 


and 
acid 


acid 


d, i 


hibl- 


ing and Bakke. These similarities will be discussed 
i detail in a subsequent paper. Since, however, no 








‘Journal Paper No. J-1896 of the Iowa Agricultural Ex- 
*rinent Station, Ames, Iowa. Project No. 72: cooperative 
vestigation between the Division of Cereal Crops and Dis- 
Ss, Bureau of Plant Industry, Soils and Agricultural 
pcineering, U. §. Department of Agriculture, and _ the 
wily and Plant Pathology Section of the Iowa Agricul- 
‘tal Experiment Station. 
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deseription of a species of Helminthosporium which 
corresponds satisfactorily to this species has been 
found in the literature, it is proposed that it be reeog- 
nized as a new species under the name Helmintho- 
sporium victoriae. This specific name is suggested 
because of the potential importance of this parasite 
as the cause of a foot-rot and leaf-stripe disease of 
oat varieties and selections possessing the Victoria 
resistance to crown rust (Puccinia coronata avenae 


(Corda) Eriks. & E. Henn.). 


HELMINTHOSPORIUM VICTORIAE sp. nov. 

Conidiophoris erectis, simplicibus, pallide olivaceis 
usque brunneis, 60-280 x 5.8-10 wu, 4-10 septatis, apici- 
bus geniculatis 30-80 u; conidiis pallide olivaceis sub- 
curvatis, elongato-ellipsoideis parte superiori ple- 
rumque angustiori, hilis aliquantulus protrudentibus, 
40-130(70) x 11-25(15) uw, 4-11(8) septatis, muris 
modice tenuibus, tubulo uno e quaque eellula terminali 
germinantibus. 

Hab.—In radicibus et culmis Avenae sativae L. 
(typus) et A. byzantinae C. Koch et hybridis inter eas 
parasiticus; et in plantis variis saprophytieus vel 
leniter parasiticus. 


Conidiophores form velvety growth on lower nodes 
and sparse fructifications on basal leaf sheaths of 
mature oat plants. Conidiophores are erect, simple, 
emerging usually singly or occasionally in clusters of 
2 to 5 from stomata or from between epidermal cells 
of infected culms, and measure 60-280. in length x 
5.8-10 » in width with 4-10 septa, mostly 120-160 u x 
6.5-7.8 » with 6-8 septa; they are light olivaceous to 
medium brown and have a rather closely geniculated 
apical spore-producing area, 30-80 in length. 

Conidia are fuliginous to dark olivaceous but typi- 
cally light olivaceous, slightly curved, rounded at the 
base, widest near the center, and tapering to a rounded 
tip. Normal conidia measure 40-130(70) ux 11- 
25(15) » with 4-11(8) septa, have moderately thin 
walls, and germinate by one polar germ tube from 
each terminal cell, the basal germ tube emerging ad- 
jacent to the slightly protruding hilum. 
duced on water agar approach normality but are some- 
what smaller and have fewer septa. Weathered spores 
at bases of mature plants in the field frequently are 
atypical, dark brown, irregular in shape, and with 
Typical cultures form a light- to 
One saltant, 
a profusely sporulating strain, produces a dark 
greenish-black colony. 


Conidia pro- 


thick exospore. 
medium-gray tufted colony on oat agar. 


The fungus is evident chiefly on the basal portions 
of A. sativa L. and A. byzantina C. Koch and hybrids 
between them, producing necrosis of roots and lower 


stem parts. On immature plants, it causes reddish- 
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brown longitudinal foliar stripes and withering of 
leaves. It occurs also as a saprophyte or weak para- 
site on Phleum pratense L., Dactylis glomerata L., 
Sorghum vulgare Pers., Agropyron cristatum (L.) 
Gaertn., Setaria viridis (L.) Beauv., Hordeum vulgare 
- L., Paspalum notatum Fliigge, Chloris Gayana Kunth, 
and Soja Max (L.) Piper. It has been isolated from 
oats grown in 19 states, from Idaho to Texas east- 
ward, in 1945 and 1946, and from the other-named 
hosts in and around Ames, Iowa, from 1942 to 1946. 
A collection of A. sativa var. Boone, made by the 
senior author at the Agronomy Farm, Iowa Agricul- 
tural Experiment Station, Ames, on 25 July 1946 is 
designated as the type (U. S. Department of Agri- 
culture, Mycological Collections No. 71483). Portions 
of the type collection have been deposited in the 
Mycological Collections of the Bureau of Plant Indus- 
try, Beltsville, Maryland; in the herbarium of the 
Botany Department, Iowa State College, Ames; and 
in the Farlow Herbarium, Harvard University, Cam- 
bridge, Massachusetts. 
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Maintenance of Penicillin Blood Levels 
After a Single Intramuscular Injection 
of Penicillin in Various Oils 


A. Benson Cannon, Kurt Linpstrom, and 
ANNE G. OSPECK 


College of Physicians and Surgeons, Columbia 
University, and Presbyterian Hostal 
New York City 


This is a preliminary report on a study being made 
to determine the most satisfactory diluent for peni- 
cillin from the standpoint of maintaining a blood level 
of 0.1 unit /ml. over a period of 24 hours after a single 
intramuscular injection. 

_ The diluents tested were peanut oil, cottonseed oil, 
soybean oil, hydrogenated peanut oils (melting points, 
40° C. and 50° C.), hydrogenated soybean oil (melt- 
ing point, 40° C.), and a commereially prepared mix- 
ture in which the penicillin was suspended in peanut 
oil and 4.8 per cent beeswax! from two pharmaceutical 
companies. The penicillin was mixed with each diluent 
in the amount of 300,000 units/ml. The doses injected 
were 300,000 units (1 ml.), 1,000,000 units (3.3 ml.), 
1,500,000 units (5 ml.), and 2,000,000 units (6.7 ml.), 
the majority of doses being 1,000,000 units. So far, 
254 injections of penicillin in various oils have been 


1As advocated by Romansky and Rittman (Science, 1944, 
100, 196). 
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given to 36 ambulatory patients, all but two of Whog 
were syphilities. 

Penicillin blood levels have been determined by th 
Hobby method (2) and checked by a modificatioy , 
the Kirby-Rantz method (3). The streptococcal 
hibiting factor in human sera, as deseribed by pig 
(1), was tested for in some 10 patients, and of all 4 
specimens assayed, none showed a streptococeal jy 
hibiting factor. 

It should be emphasized that there has been q » 
markable variability in blood levels taken at stajs 
times from different patients receiving the same gj 
at the same intervals. This variability has been pots 
by other workers in similar studies. 

In eases treated to date we ean state that hydrogy 
ated oils delayed the absorption of penicillin soy 
than the plain oils. 

A prolonged high level was observed most fp 
quently after the use of either hydrogenated cotty 
seed oil (melting point, 40° C.) or the penicillin-hes 
wax-peanut oil mixture when tested following a 30\ 
000-unit or a 1,000,000-unit dose of penicillin. 

A dose of 300,000 units of penicillin in hydrogenatd 
cottonseed oil maintained a 0.1 unit /ml. penicillin lew 
for at least 6 hours in about 80 per cent of the cass 
while in the beeswax-peanut oil mixture it maintain 
that level in 66 per cent of the eases. Twelve how 
after injection of 300,000 units in hydrogenated «i 
tonseed oil only about 16 per cent of the eases had 
0.1 unit /ml. penicillin level, while the beeswax-peam 
oil mixture had no 0.1 unit /ml. levels. In a 1,000) 
unit dose these two preparations gave a 24-hour peti 
cillin blood level of at least 0.1 unit/ml. in 38 and4 
per cent of the cases, respectively, as well as produc 
higher penicillin blood levels at the 6- and 12-ho 
intervals after injection. In general, our results fru 
either of these preparations have been very siuil 
although from our experience with the extemporane 
preparation of a suspension of penicillin in hydroge 
ated cottonseed oil it has seemed to have a prattit 
advantage over the penicillin-beeswax-peanut oil mil 


ture in that it melted considerably more rapidly wilt 


a hot-water tap, was less viscid at any given tempt 
ture, and stayed liquid longer after having been healt 
At this early date we can make no statement regat 


ing the therapeutic value of daily injections of eill 
preparation in the treatment of syphilis, exeept to 


that the serological results so far have been encoll 


aging. The follow-up period has been sufficiently lo 


for 6 out of 19 seropositive primary and secondi 


syphilities to have given negative serologieal tes!’ " 


an average of 60 days. 
Summary. Experiments with various oily diluel! 


for penicillin indicated that of the oils tested, pea! 


oil with 4.8 per cent beeswax, and hydrogenated 
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»nseed oil (melting point, 40° C.), produced the most 
yistactory prolongation of the absorption of intra- 
scularly injected penicillin, 


ition glm& Increasing the dosage of the individual injection not 
Ccal in ly heightened the penicillin blood levels at any given 
ry Elis yr after the injection but also increased the duration 
all imme the retention of penicillin in the blood. 

ccal ine It seems probable that a dosage of 1,500,000 units 


-, very finely ground ealcium penicillin of high 
tency suspended in hydrogenated cottonseed oil 
lting point, 40° C.), which can be made fluid 
der a hot-water tap and dispersed in a disposable 
yringe, Would maintain a penicillin blood level of 0.1 
nit ml. for 24 hours or longer in nearly all cases. 


D Noted 


drogey 

References 

nh mors 

Evias, W. F., MERRION, H. J., and SPEICHER, T. 
1945, 102, 2238. 

| Greene, H. J., and Hossy, G. L. 


Science, 


Proc. Soc. exp. Biol. 


St fhe Ved., 1944, 57, 282. 

cotton | Kirpy, W. M. M., and Rantz, L. A. J. Bact., 1944, 48, 
ss: 603. 

n-hees 

a Jirhe Chloride Content of Conifers 
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(| (Of 

had According to two widely used textbooks (1, 6), the 
peauijmmecment, chlorine, is absent in coniferous plants. This 
)0,00\merroneous statement apparently is based on a mistaken 
 pelimmnterpretation of the results of an extensive micro- 
and (ipiemical survey by Jung (5), who used the following 


dueingmmeagents for the detection of chlorides in plant sec- 


2-howgmions: (a) 0.6 gram of thallous acetate and 2 grams 
s fromm@t glycerol in 7.5 grams of water; (b) 0.1 gram of 


imilagmelver nitrate in 9.9 grams of 10 per cent ammonia 
lution. The first reagent gave more characteristic 
roguimmerystals than the latter, but was much less sensitive 
actics small amounts of chlorides. He examined qualita- 
| uifmevely 604 species of plants from 389 genera, repre- 
undégmeetting 137 families. In 5 of 18 species of conifers 
ipertmmeested, chlorides were present in traces. Other species 
vere consistently negative in their reaction, so that 
le conifers were included in a class of plants desig- 
hated as “salt-shunning.” 

Thus, Jung’s data on the chlorides of conifers con- 
wcoufmradict the textbook generalizations. In addition, the 
y long Ollowing quantitative chemical analyses show that 
Hany conifers contain chlorides: 

Wolff's tabulations (9) show chloride analyses for 
Fimus Laricio austriaca (=P. nigra austriaca) and for 
P. Abies (Abies excelsa) (= Picea Abies). Robinson, 
eallifi/™'*inkoenig, and Miller (7) found the following per- 
| om utages of chlorides (dry-weight basis): shortleaf 
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pine (P. echinata) needles, 0.11; stems, 0.05; longleaf 
pine (P. palustris) needles, 0.13; stem, 0.09. Harris 
and collaborators (2) measured the chloride content, 
reported as grams per liter, of the expressed saps 
of the following conifers: P. flexilis, 0.4; Pseudotsuga 
mucronata (=P. taxifolia), 0.7; Juniperus utahensis, 
0.2-1.5. Wherry (8) has reported analyses for chlo- 
rides in the pitch pine (P. rigida). According to a 
personal communication, the greater part of the sam- 
ples consisted of needles, with the inclusion of not 
more than 3-4 em. of stem. A sample of pitch pine 
from a Coastal Plain woods in New Jersey contained 
0.67 per cent chlorides in the ash, equivalent to 0.02 
per cent fresh weight. The corresponding figures for 
a sample from a serpentine-barren soil in Pennsyl- 
vania were 1.44 and 0.03 per cent. Jessen (4) fertil- 
ized larch (Larix europaea), spruce (Picea Abies), 
and pine (P. sylvestris) plants with inereasing 
amounts of KCl in one series and of K,SQ, in an- 
other series. In sand cultures marked injury resulted 
as the chloride content of the fertilizer was increased; 
chloride injury was much less evident in the forest- 
soil series. No injury was noted in the K,SQ, series 
except to one-year spruce transplants. To illustrate 
some of the figures for the chloride content (based on 
the dry weight of the whole plant) one-year-old un- 
fertilized spruce trees (sand eulture) contained 0.37 
per cent Cl; fertilized with the maximum addition of 
KCl, the percentage increased to 2.09, as compared 
with a figure of 0.34 per cent Cl for the maximum 
addition of K,SO,. In limed forest-soil cultures, the 
chloride content of unfertilized spruce seedlings varied 
from 0.12 to 0.17 per cent; when the maximum 
amount of KCl was added, the chloride content in- 
creased to 0.36-0.38 per cent. 


TABLE 1 


CHLORIDE CONTENT OF HEALTHY SHORTLEAF PINE NEEDLES 
AND OF NEEDLES IN DIFFERENT STAGES OF ‘‘LITTLE- 
LEAF’ DISEASE 








Average 





: Average 
Per cent chloride wy >< 
Needles chlorides content = ee 
(dry weight) per needle — 
(ug.) (mg.) 
Healthy ...... 0.069 (40)* 16.4 (25) 22.5 (25) 
” 119 (28) 11.3 (15) 11.6 (13) 
Difference .... 05 5.1 10.9 
Standard error 
of difference .0106 1.885 1.441 
raat ote a a <0.001 —~ 0.01 < 0.001 





* The numbers 
samples measured. 


in parentheses represent the number of 


In connection with the problems of “little-leaf” dis- 
ease in P. echinata (3), the present authors have 
analyzed 68 samples of needles for chlorides. These 
samples were collected from 15 different localities in 
six southern states. The needles were taken in 1942 
from the middle of the crown of the trees from growth 
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made in 1941. The method of chloride determination 
was the second official volumetric method described 
on pages 135-136 in the “Official Methods” (10). 
Two-gram samples of previously dried needles were 
analyzed in duplicate. The average weight of needles 
was obtained by weighing samples of 100 needles to 
permit the calculation of the average absolute amount 
of chloride per needle. 


The data, summarized in Table 1, show that the 
average percentage of chloride was higher in the sam- 
ples of diseased needles, but that the corresponding 
absolute amount of chloride per needle was less in 
the diseased needles because of their smaller average 
weight. There appears to be no obvious connection 
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between the “little-leaf” disease in shortleaf pines he wa 
the chloride content of the needles. earch, 
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AAAS Meeting Notes 

The American Microscopical Society will meet with 
the AAAS in Boston on 26-27 December 1946. The 
Executive Committee Luncheon will be held at 1: 30 
P.M. on 26 December at the Statler Hotel, in a room 
to be announced. The annual meeting of the Society 
will be called to order in the Hancock Room of the 
Statler at 4:00 P.M. on Friday, 27 December. Officers 
of the Society hope for a large attendance of members 
at this meeting, since certain amendments to the Con- 


>) 


stitution are to be voted upon at that time. 


The Biometrics Section of the American Statistical 
Association will participate in the meetings of the 
AAAS, to be held in Boston, 26-31 December 1946. 
A symposium, sponsored by the Biometries Section 
and the Atlantie Fishery Biologists, will be held on 
Friday morning, 27 December, to discuss the biometric 
aspects of fish populations. The Friday afternoon 
session, which will be held jointly with the Eeologieal 
Society of America, will deal with the use of mortality 
table techniques in studying biological populations. 
Two joint sessions with the Institute of Mathematical 
Statisties, scheduled for Saturday, will be devoted to 
a discussion of analysis of variance in biological prob- 
lems. The Sunday program will eonsist of two ses- 
sions of eontributed papers in which both members 
and nonmembers are invited to take part. Anyone 
wishing to contribute papers at these sessions should 
notify Dr. D. B. DeLury, Box 551, Blacksburg, Vir- 
ginia. 

Members wishing to be certain of hotel reservations 
for the Boston Meeting should make them early. A 
blank for this purpose will be found on page 9 of the 
Advertising Section in this issue. 











sion, D 
pf Cen 
About People ador, 
Howard A. Meyerhoff, executive secretary of ime’ 
AAAS, resigned on 30 October to become a member) E. Ki 
a survey party interested in the minerals of the Agmgollege 
gentinian Andes. Dr. Meverhoff, who is on leave :fiiiiiociate 
absenee as professor of geology from Smith ColleiiMPloride 
expects to be in Argentina for the next six mont ¢),( 
He is well known to Science readers through his analfiiyiy jes) 
ses of the legislative situation surrounding the poy oyth 
posal for a National Seience Foundation. Shortly iBent ¢ 
fore he left he was officially cited by the Board Monza 
Directors of the American Psychological Associatii, Vey 
for his good work in attaining a “realistic compn : 
mise.” ~ 
gy at 


Theodore Freiser, formerly with the Mellon Insigithairm 


tute, was appointed instructor in analytical chemistgglirecto 
at the University of Pittsburgh beginning with the fiMH. Ma 
semester. Emi 
isitins 


George A. Kelly, formerly of the University 
pifect iy 


Maryland, has been made professor of psychology: 
The Ohio State University. Ver 


10) rge 









Wayne G. Norton, Eastman Kodak Compal! 
Rochester, received the Adolph Lomb medal from 
Optical Society of America on 4 October at thes 
ciety’s 31st annual meeting at the Pennsylvania Hot 


ite pr 
he De 


Ames, 


New York City. The award, made possible by a fut J big 
left by Adolph Lomb, treasurer of the Society {™ he 
pearch 








its founding until his death in 1932, is made annué) 
“to a person under 30 years of age who shall bi 
made a noteworthy contribution to opties.” Mr. chy 
ton, who is 27, was graduated from the University GiiMatic;, 
Rochester in 1941 and has been employed by "JiiMthe Nz 
Eastman Kodak Company since that time. Du" 


Natur; 





ondo 
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he war he engaged in production engineering, re- 


3 anf 
’ arch, design, and development of fire-control in- 
uments, including the heightfinder and rangefinder, 

yim roduced for the Army and Navy. 
WR 1. van Dam, of the Zoological Laboratory, Gro- 
a. singen, Holland, has written to Charles G. Wilber, 
" ordham University, concerning his internment in 
ita Japanese camps at Java during the war and the loss 
¥ Yom! bis entire collection of books and reprints. Dr. 
. oan Dam returned to Holland only a few months ago 
og amend 1S anxious to receive reprints and surplus books 


Pn the field of physiology. 

Fred M. Bullard, professor of geology at the Uni- 
esity of Texas, taught courses in geology in the 
(46 summer session of the National University of 
fexico, Mexieo City, for the fourth consecutive sea- 
on. While in Mexico he continued his studies on the 
ew voleano, Parieutin. 
ion, Dr. Bullard made a survey of the active voleanoes 
»f Central America, especially in Guatemala, E] Sal- 
rador, and Niearagua, under the sponsorship of the 
niversity of Texas Research Institute. 


Following the summer ses- 


ot thy 
ber 9 E. Ruffin Jones, Jr., formerly professor of biology, 
1¢ AMC ollege of Wiliam and Mary, has been appointed as- 
ive (fmm™sociate professor of biology at the University of 
ollegelimm lorida. 
onth (ladys C. Schwesinger has been appointed senior 
‘Eelinical psychologist with the State of California 
* PMERYouth Authority following her release from govern- 
ly “Miment service with the War Relocation Authority at 
TC G@Monzanar, California. Her new headquarters will be 
1AUGRt Ventura, California. 
mpn 
: John O. Hutchens, associate professor of physiol- 
gy at the University of Chicago, has been appointed 
Insig@@thairman of that Department. He will continue as 
nist rector of the Toxicity Laboratory, of which George 


f, TM. ° : 
i¢ fH. Mangun has been made associate director. 


Emil Heitz, Basel, Switzerland, has been appointed 
siting professor of botany, University of Missouri, 
fective 1 February 1947. 


Vernon W. Schaefer, Richard W. Husband, and 
reorge Seeck have been appointed professor, associ- 
ile professor, and assistant professor, respectively, in 
he Department of Psychology, lowa State College, 
Ames, 














Jumes P. Heath, who was recently released from 
he Navy, where he served on epidemiological and re- 
earch staffs, is to join the staff of the Department of 
atural Sciences, San Jose State College. 


Churchill Eisenhart has been made principal mathe- 
iatician direetly in charge of the statistical work of 
he National Bureau of Standards, according to E. U. 
ondon, direetor of the Bureau. Dr. Eisenhart is on 
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leave of absence during the academic year 1946—47 
from the University of Wisconsin, where he is as- 
sociate professor of mathematies. 


Thurlo Bates Thomas, University of Texas, has 
been appointed professor and chairman of the re- 
organized Department of Zoological Sciences at 
Carleton College. The staff of the Department in- 
eludes: Neil S. Dungay, Frank R. Kille, and Roy A. 
Waggener, professors, and Olin Sewall Pettingill, Jr., 
associate professor. 


Ernst A. Scharrer, Western Reserve University, has 
been appointed associate professor of anatomy in the 
School of Medicine, University of Colorado, Denver. 


Lee E. Yeager has been named head of the wildlife 
research unit program in the Division of Wildlife 
Research, Department of the Interior’s Fish and Wild- 
life Service. Dr. Yeager, who entered the Service 
more than a year ago as a biologist in the Office of the 
Coordinator of River Basin Studies, in his new post 
will also serve as liaison officer on Pittman-Robertson 
research projects to correlate scientific data acquired 
through expenditure of Federal aid in wildlife restora- 
tion funds. Work of the wildlife research units is 
conducted cooperatively between the Fish and Wild- 
life Service, 10 land-grant colleges, state game or con- 
servation departments, and the American Wildlife 
Institute. Units have been established in the prin- 
cipal natural wildlife regions of the country to conduct 
investigations to furnish the scientifie foundation upon 
which practical wildlife restoration and management 
practices ean be based. 


Ludwik Anigstein, professor of preventive medicine, 
University of Texas School of Medicine, has com- 
pleted a four-month lecture tour in Poland as UNRRA 
lecturer on communicable diseases. 


Harold Chatland and Charles W. Vickery have been 
appointed associate professors in the Department of 
Mathematies, The Ohio State University. 


C. Lloyd Claff, Randolph, Massachusetts, presented 
a lecture on “Survival Mechanisms in Protozoa” at 
the Edward Martin Biological Laboratory, Swarth- 
more College, on 18 October. 


James E. McCormack has been appointed assistant 
dean of the New York University College of Medicine. 


Edward A, Ackerman, Department of Geography, 
Harvard University, is on a year’s leave in Japan to 
act as technical coordinator and research supervisor. 
He recently contributed two of nine papers in a publi- 
cation entitled “Japan’s Prospect.” Thomas R. Smith, 
formerly chief, Far Eastern Section, Division of Map 
Intelligence and Cartography, Department of State, 
will act as visiting lecturer during Prof. Ackerman’s 
absence. 
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Announcements 


President Truman has appointed a Presidential Re- 
search Board headed by Reconversion Director John 
R. Steelman, who is charged with the responsibility 
of reporting on the present status of Federal research 
programs and making recommendations with respect 
to improving the coordination and the efficiency of 
scientific research in the Federal Government. 

By the Exeeutive Order signed on 17 October Mr. 
Steelman is also directed to relate his findings on 
“non-Federal research, development, and training ac- 
tivities.” He is also to make “recommendations for 
planning, administering, and staffing Federal research 
programs to insure that the scientific personnel, train- 
ing, and research facilities of the Nation are used most 
effectively in the national interest.” 

The President’s statement, which accompanied his 
Executive Order, said: 


National security and the development of the domestic 
economy depend upon the extension of fundamental sci- 
entific knowledge and the application of basic principles 
to the development of new techniques and processes. The 
Nation has a vast reservoir of war-accelerated technolog- 
ical development which must be applied speedily and 
effectively to the problems of peace—stepping up pro- 
ductivity in both industry and agriculture, creation of 
new farm and factory products, and advancement of 
medical science. Fundamental research, necessarily neg- 
lected during the war, must be resumed if scientific prog- 
ress is to continue. 

The Federal Government has played and will play an 
important role in all areas of research, but the share of 
our national income which can be devoted to research 
has definite limits. The order lays the groundwork for 
a general plan designed to insure that Federal scientific 
research will promote the most effective allocation of 
research resources between the universities, the research 
foundations, industry, and the Federal Government. 


Mr. Steelman is to be advised in his task by those 
government agencies that are active in research. Spe- 
cifically named were the Secretary of Agriculture, the 
Secretary of Commerce, the Secretary of the Interior, 
the Secretary of the Navy, the Secretary of War, the 
Federal Loan Administrator, the Federal Security Ad- 
ministrator, the Federal Works Administrator, the Di- 
rector of the Office of Scientific Research and Develop- 
ment, the Chairman of the Federal Communications 
Commission, the Chairman of the Tennessee Valley 
Authority, and the Chairman of the National Advisory 
Committee for Aeronautics, each of whom may desig- 
nate a full-time member of his staff as alternate to 
act in his stead. 


The University of Hawaii announces that Robert W. 
Hiatt, associate professor of zoology, has been ap- 
pointed chairman of the Department of Zoology and 
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Entomology. New appointees to the Department jy puch 
clude: Albert H. Banner, marine Zoologist recen{iyfllmlover’ 
released from duty with the 20th Air Foree, Paulin Jean 
Heizer, cytologist, and Gordon B. Mainland, Seneticiy MMF amil 
all assistant professors of zoology; and Donajj (Mp ppli 
Matthews, visiting professor of zoology. hile 


ppee 
In 

he fi 
nd t 
hat 1 
0 In 


A. Irving Hallowell, Department of Anthropology 
Northwestern University, directed the work of ¢ 
graduate students (Erika Eichhorn, Beatrice Moye 
Blanche Watrous, Ruy Coelho, Melford Spiro, fro 
Northwestern University, and William Caudill, Uy. 
versity of Chicago) who participated in a field projy 
at Lae du Flambeau, Wisconsin, during the montis 
of July and August. The project had a dual aiy.gmmee™P 
(1) to collect data pertaining to the psychologiqjjii@?"° 
effects of acculturation upon a group of Ojibwa Lime? 
dians, and (2) to provide field experience for the symp!" 
dents in the general area of culture and personality 
studies, particularly in the use of various projectiy 
techniques. Previous investigations of Prof. Hy 
lowell among Canadian Indians with the same |i 
guistie and cultural background who, during approx. 
mately the same period of time as the Ojibwa ¢ 
northern Wisconsin, have remained much closer } 
their aboriginal mode of life, will provide a base li 
against which the results of the more accelerated 
changes at Lae du Flambeau can be measured. 

Field headquarters were set up in a private sumume 
home located on a wooded point overlooking the lake 
Since funds were available only for traveling expens 
incidentals, and payment to informants, rent al 
living expenses were borne by the students themselra 

The projective technique employed to seeure basi 
psychological data on individuals were the Rorschat 
and Thematic Apperception Tests. A large num 
of free drawings were also obtained. Supplementay 
information included life-history material, social aul 
economie facts relevant to the contemporary situatit! 
and some ethnographic data. Of a resident India" 
population of approximately 800 individuals, 265 peqm’”* 
sons, ranging from under 6 to 80 years of age, coll ith 
prise the total sample of those about whom some sum’ '@ 
of data is on record. The most systematie infor Sin 
tion was obtained upon 100 children from 6 to lim'° 


This included Rorsehach and Themait * 
ater] 
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Apperception Test protocols, drawings in most cas 


and information from school records. ; 3 
ster 

Vinyl butyral plastic, long used as an interlaye bs i 
material in safety glass, is ready for a broad-s¥M)..... 
entry into the textile coating field, according to "Hy, 
announcement by the Monsanto Chemical Compl! es, 


Describing the development as one which may ul 
mately enrich and simplify the lives of millions © 
housewives, Monsanto claims that it will make poss! 
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ent ipMlilieych items as stainproof tablecloths, furniture slip- 
eCen{hsfllyvers immune to ink, and draperies that can be wiped 
-atlindmlmlean with a damp cloth. In sharp contrast with 


amiliar rubberized or oilcloth-type coatings, the new 
pplication affords resistance to stains and water 
shile allowing the fabric to retain much of its original 
yppearance and touch qualities. 

In the mill application process, there is bonded to 
he fabric a thin, almost invisible coating of flexible 
nd transparent vinyl butyral—so tightly adhering 


eticis, 
ald ( 


ology, 
OL gy 
Losney 


» troy 

1, Uae t will not chip or peel under normal usage, and 
» Ul ; = } vA 
projedfammee conspicuous that only an expert can visually dis- 
montiamenguish a properly coated cloth from an untreated 


mpanion cloth. Some merchandizing experts have 
spressed the opinion that the protective plastie makes 
re cloth more desirable and attractive from the stand- 
point of appearance, contending that it gives it a 
reshly-stareched look and that it accentuates the bril- 
hance of color patterns. 

| l'irst plastic-proteeted articles to reach consumers 
‘ill be gaily printed luncheon cloths, which are to be 
id very shortly by a New York department store. 
Home tests eonducted by Monsanto employees indicate 
hat the luncheon cloths can be used continuously from 


l aim: 
Logie 
wa In. 
he sty 
onalitj 
jective 
. Ha 
me lip 
pprom: 
bwa of 


oser fj 
1s¢ lina ‘0 8 weeks, with a sponge-off after each meal, before 
leratdiammme? untreated underside picks up enough dust to re- 


uire laundering. 

Early in 1942 the Nation was without adequate sup- 
lies of rubber for textile coating purposes, while 
fonsanto—due to cutbacks in auto production—had 


d. 
Umer 


re lake 


pense 
nt gig Surplus capacity for production of vinyl butyral. 
aselvafqggmonsanto scientists collaborated with technologists of 
e halter companies (notably those of the Hodgman Rub- 


er Company) to perfect an application technique 
hereby vinyl butyral could be calendered or spread- 
bated onto fabries on existing mill equipment. The 


rschati 
number 


nents 
ial alg@esult was a coating of lighter weight, greater dura- 
‘uatiaaelty, more attractive appearance, and superior resis- 


ince to temperature extremes. It is estimated that 
bme 26,000 miles of yard-wide fabrie were coated 
ith vinyl butyral for the armed services, principally 
rrain wear. 


India 
65 per 
e, ¢ Mis 


me soft 


forum Since V-J Day the plastie and the process methods 
: to lifm™me’’e undergone constant refinements. These have 
nematiqge’" directed mainly toward the goal of imparting 


iterproofness with minimum ehange in feel, texture, 
il appearance. It was stated that the plastie-pro- 
tted fabries will involve a slight cost increase, but 
is will be offset many times over by the functional 
vantages added. 


t case 


erlaye 
1d-scal 


r to ; 
ss a Monsanto emphasized that it neither supplies fab- 

a “; coats textiles, nor sells the finished material. Its 
ie inction is merely that of a supplier of the plastic 
ions & 


sos ( of the technical knowledge required to apply it. 
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Organization of a Survey Research Center, to pro- 
vide facilities for social and economie research and for 
student training in survey techniques, has been an- 
nounced by the University of Michigan. The Center 
will be used to conduct surveys for governmental and 
commercial agencies on problems of economic, social, 
and psychological interest. The surveys will be con- 
ducted by detailed interviews on samples representing 
a national cross-section as well as on samples of small 
areas or regions or of special groups. 

General policy for the new Center will be set by a 
University Executive Committee whose members are: 
Vice-President M. L. Niehuss, Russell A. Stevenson, 
dean of the School of Business Administration, R. C. 
Angell, A. W. Bromage, E. M. Hoover, and D. G. 
Marquis. 

Rensis Likert, who has been appointed professor of 
psychology and sociology, is to be the director of the 
Center. The assistant director is Angus Campbell, 
newly appointed associate professor of sociology and 
psychology. Charles Cannell will be chief of the field 
staff; George Katona, research associate; and Eleanor 
Maccoby, study director. All were formerly in the 
Division of Program Surveys, U. S. Department of 
Agriculture. 


The Department of Zoology, Columbia University, 
has announced the following appointments: Franz 
Schrader, executive officer; Teru Hayashi, of the Uni- 
versity of Missouri, instructor in charge of the exten- 
sion teaching of the Department; and Aubrey Gorb- 
man, of Wayne University, assistant professor of 
zoology at Barnard College. 


The potential brilliance of color television pictures 
has been increased 11 times over that in January as a 
result of the development and use of a new set of 
color filters and an increase in the number of frames 
per second, Peter C. Goldmark, director of Engineer- 
ing Research and Development, Columbia Broad- 
casting System, said in a report to the National 
Electronics Conference in Chicago on 3 October. The 
meeting was sponsored by the Illinois Institute of 
Technology, Northwestern University, University of 
Illinois, and American Institute of Electrical En- 
gineers, with the cooperation of the Chicago Technical 
Societies Council. 

The new filters alone permit an increase of two and 
one-half times in picture illumination. An increase 
in the color frame rate to 48 per second from the 40- 
frame rate used at the outset of this year itself per- 
mits an increase in brilliance of four and one-half 
times. In combination, the new filters and frame rate 
produce the 11-fold improvement. 

In his paper on “Color Television—Latest State of 
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the Art,” Dr. Goldmark discussed fundamental con- 
siderations of the theory behind color television and 
said that the CBS color television system permits re- 
sults which surpass current photographie methods of 
reproducing color. 


Progress Thru Research, a new magazine published 
by the Research Laboratories of General Mills, Inc., 
appeared on 1 October. Subsequent issues, to be pub- 
lished quarterly, will carry reports of General Mills’ 
research activities, new products, new methods, and 
semipopular informational articles on seientifie sub- 
jects. 

The first issue contained an article on industrial uses 
of lecithin, a review of General Mills’ research ex- 
pansion program, and the details of their formula for 
ealeulating the storage life of cereal products. Copies 
will be distributed free within the continental limits 
of the United States; requests should be addressed to: 
General Mills Research Laboratories, 2010 East 
Hennepin Avenue, Minneapolis 13, Minnesota. 


The Department of Physics, Vanderbilt University, 
Nashville, Tennessee, announces that Carl K. Seyfert, 
formerly of the Warner and Swasey Observatory, 
Case School of Applied Science, Cleveland, has been 
appointed associate professor of physies and director 
of the Observatory. John I. Hopkins, North Caro- 
lina State College, Raleigh, has been appointed as- 
sistant professor of physics. Both assumed their 
duties at the beginning of the fall quarter. Sherwood 
K. Haynes, who has been granted a year’s leave of 
absence from the University, will work at the Clinton 
Laboratories, Oak Ridge, Tennessee, during the pres- 
ent school year. 


America’s first mobile clinic for providing eye care 
in remote areas was dedicated in Trenton, New Jersey, 
on 12 October. The 24-ton unit, which is 19 feet long 
and more than 6 feet wide, was planned and equipped 
by Bausch and Lomb. Somewhat similar to the 
mobile optical units used overseas during the war by 
the armed forces, the rolling eye clinie will provide 
a public health service rivaling that of the mobile 
hospital clinies now in use in the South. 


A Conference on Genetics and Social Behavior was 
held on 10-13 September at the Roseoe B. Jackson 
The meeting 
was held in connection with the inauguration of a new 
program of behavior studies which was made possible 
by a recent Rockefeller Foundation grant. 

R. M. Yerkes was general chairman of the Con- 
ference, and the members were divided into committees 
which led group discussions as follows: “Genetic 
Background of Social Behavior’: W. L. Russell, F. A. 
Beach, C. E. Keeler, and G. W. Woolley; “Social Be- 
havior and Motivation”: Gardner Murphy, D. M. 


Memorial Laboratory in Bar Harbor. 
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Levy, N. E. Collias, and E. A. Beeman; “Abnorm, Th 
Behavior and Emotions”: H. 8S. Liddell, 0. Haeve-y 
Mowrer, H. J. Bagg, C. 8. Hall, J. L. Fuller, and D.7 be 


Allen; “Intelligence and Learning”: C. P. Stone, Ne) 
Miller, L. V. Searle, W. M. Dawson, T. C. Schnein, 
and H. H. Strandskov; “Physiological Background 
Behavior”: C. T. Morgan, E. W. Dempsey, W, ¢ 
Young, B. Ginsburg, R. 8. Morison, M. A. Kennayj 
and E. M. Vieari; and “Social Organization ani 
Leadership”: C. R. Carpenter, J. P. Scott, [pj 
Murphy, and R. M. Yerkes. 

The preliminary reports of the committees gy 
marized research which is urgently needed in the fil 
of psychobiology and sociobiology, and stressed th 
importance of cooperative work between institutiog 
and individuals. It was suggested that the Jacks 
Laboratory emphasize the use of controlled geneti 
material as a tool for psychological and sociologig 
experiments on animals, and continue cooperaticy 
with visiting research workers. 
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A new laboratory unit at the Hanford atomic enery die 


plant, near Richland, Washington, has been announed 
by General Electric. Operation of the Hanford Eng 
neer Works, where active material for atomic bon 
was produced during the war, was taken over by tly 
Company on 1 September. The activities of the neg 
unit will be one phase of the extensive atomic energy 
research and development program which the Cou 
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Hesley 
pany is conducting for the Government at Hanforif.,, 
William D. Coolidge, X-ray pioneer and consultalif |, 











to the General Electric Research Laboratory, Schene 
tady, has been named head of the unit. Dr. Coolidg 
has been associated with the atomie bomb projet 
since the spring of 1941, when he was named a mel 
ber of the six-man reviewing committee, appointed bj 
the National Academy of Sciences, to evaluate th 
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military importance of the uranium problem and i Au, 
recommend the level of expenditure at which the protgiiMteniolo 
lem should be investigated. otte 
New appointments at Union College include tage ' ' 
following: Carl D. Hocker, formerly of the Bell Te urticle 
phone Laboratories, as associate professor of cliel bis of 
OSes 





istry; Galen W. Ewing, formerly with the Winthir 
Chemical Company, as assistant professor of che 
istry; W. Max Schwarz, formerly of Indiana Unive 
sity, as assistant professor of physies; Marvin 4 
Little and Robert W. Finholt, as instructors ! 
chemistry; and Jerome M. Rehr and Marshall 
Yovits, as instructors in physies. Alfred T. Goble 
been named associate professor of physies after s*" 
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Studer, who recently resigned to join the staff of ® ations 
General Electrie Company, has been appointed he A 
search professor to advise advanced students on tlt 
research projects. 
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TE November 1946 
Norn The amino acids of insects will be studied under a 
0. Higve-vear research program at the Laboratories of In- 
dD, 1Hcect Physiology of the Department of Entomology, 
‘, N. RRCornell University. The work, which has been made 
1Neirlafmmpossible by a grant from the Lalor Foundation, Wil- 
Und offi nington, Delaware, will include studies on the identifi- 
W. (Mlication of the amino acids in insects and the amino acid 
‘Dnarileyatritional requirements of insects. The project sup- 
morts two research fellowships, which have been 
warded to H. L. House, on leave of absence from the 
Nominion Parasite Laboratory, Belleville, Ontario, 
‘anada, and J. J. Pratt, Jr., recently discharged from 
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e ficlddiithe U. S. Public Health Service. 
ed thd : , 
tution 4 pharmacological laboratory devoted to industrial 
‘acksygmresearch and consulting has been opened by Lloyd W. 
ceneti_meazieton near Falls Church, Virginia (P. O. Box 333). 
Jeol { principal objective of the laboratory will be the 
oratiogmecvelopment of pharmacological background for com- 
pliance with regulations of Federal agencies, accord- 
ng to Dr. Hazleton, who has specialized in industrial 
energy ‘ ° . 
MS harmacologieal research for six years as an associate 
ounce ee 
| Bnolmmprotessor of pharmacology at George Washington 
i. 
bom University, Washington, D. C. His graduate work 
JOTI ° . . 
pv ae’ done at the University of Washington, Seattle. 
V thé 
















he WET), Department of Botany, University of Tennessee, 


has announeed the following changes in staff: L. R. 
Hesler, head of the Department since 1919, is to de- 
ote full time to the Liberal Arts College deanship; 
.L. Meyer has been appointed professor and head of 
he Department; A. J. Sharp has returned from a 
wo-year study in Mexico and Guatemala under a 
uggenheim fellowship; 8S. A. Cain has resigned to 
become botanist to the Cranbrook Institute; and R. E. 
hanks has been appointed associate professor. 
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and Gi Augusto Giovanardi, professor of hygiene and bac- 


» proMlteriology, University of Padova, Italy, has written to 

otte Strauss, of Mount Sinai Hospital, stating that 
de tle’ IS especially interested in receiving bibliographies, 
| Teemetticles, abstracts, and journals concerning the meth- 


cheugm(s of preparation of allergens for diagnostic pur- 
nthoggm™moses and of vaecines for desensitization. He also 
cheumm™m’ports that the University has not yet begun to re- 
‘niveqmeive foreign journals. 
vin 
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4A convocation commemorating the 100th anniversary 
| the founding of the Smithsonian Institution was 
eld in the Natural History Building of the U. S. 
ational Museum, Washington, D. C., on the evening 
23 October. The program was opened by Vannevar 
bush, regent-of the Institution, who presided. Feliei- 
ations were given by L. P. Eisenhart, speaking for 
ie Ameriean Philosophical Society, and Frank B. 
Jewett, president of the National Academy of Sci- 
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ences. Dr. Jewett mentioned the close association be- 
tween the Academy and the Institution during the past 
83 years, stating that the Smithsonian was the Acad- 
emy’s domicile prior to its obtaining a home of its 
own and that all those who have served as secretaries 
of the Institution either have been or are members of 
the Academy. Alexander Wetmore, present secretary 
of the Smithsonian, responded, relating pertinent steps 
in its history since 10 August 1846, the date of its 
foundation. The main feature of the program was a 
lecture by Matthew W. Stirling, chief of the Bureau 
of American Ethnology, on “The La Venta Culture of 
Southern Mexico,” illustrated by motion pictures in 
At the conclusion of the leeture an informal 
reception was held in the Rotunda of the Museum. 
The large number of invited guests included a dis- 
tinguished group of foreign scientists, in this country 
to attend the recent meetings of the National Academy 
of Sciences and the American Philosophieal Society. 


eolor. 


Elections 


Frederick D. Rossini, chief, Thermochemistry and 
Hydrocarbons Section, National Bureau of Standards, 
has been elected president of the Standing Committee 
of Thermochemistry of the International Union of 
Chemistry, according to an announcement from the 
Bureau. The Standing Committee of Thermochem- 
istry, consisting of chemists from Poland, France, 
Belgium, Holland, and the United States, is con- 
cerned with achieving international agreements for 
standards used in thermochemical investigations. The 
Committee plans to hold its first postwar meeting in 
London in July 1947. Dr. Rossini joined the staff of 
the National Bureau of Standards in 1928 as a phys- 
ical chemist in the Thermochemical Laboratory and 
became chief of the Thermochemistry and Hydro- 
carbons Section in 1936. 


A. B. Kinzel was re-elected chairman of the En- 
gineering Foundation at the annual meeting of its 
Board on 17 October. Dr. Kinzel is vice-president of 
the Union Carbide and Carbon Research Laboratories, 
Ine., and of the Electro Metallurgical Company. 
During the war he was senior consultant of the Metals 
Branch of WPB, and chief consultant on metals to 
the Enemy Branch of FEA. Other officers elected 
were: L. W. Chubb, director of the Westinghouse 
Research Laboratories, vice-chairman; Edwin H. Col- 
pitts, formerly vice-president of the Bell Telephone 
Laboratories, re-elected direetor; and John H. R. 
Arms, re-elected secretary. 


Helen A. Hunscher, Western Reserve University, 
recently became president-elect of the American 
Dietetic Association for 1946—47. 
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Recent Deaths 


Henry Sherring Pratt, 87, zoologist, died on 5 Oc- 
tober. Dr. Pratt, who had been professor of biology 
at Haverford College, Pennsylvania, since 1898, was 
the author of several books on zoology and biology. 
He was an authority on the embryology and meta- 
morphoses of insects. 


Frederick M. Prall, 52, director of the Rayon Tech- 
nical Patent Section, E. I. du Pont de Nemours and 
Company, died on 11 October. 


John Thomas McGill, 94, died on 11 April. He was 
associated with Vanderbilt University, Nashville, from 
1876 until 1919, when he retired as professor emeritus 
of organic chemistry. He had also served for 18 
years as dean of the Department of Pharmacy, and 
was one of the founders of the Tennessee Academy of 
Science, of which he was elected honorary president 
for life in 1939. 


William N. Jennings, 85, died on 9 September. A 
pioneer photographer, Mr. Jennings was the recipient 
of the John Price Wetherill Medal from the Franklin 
Institute, which was awarded for taking the first 
known photograph of a flash of lightning in 1882. 
He was also one of the founders of the American 
Museum of Photography. 


A New Laboratory of Applied Geophysics 
and Geochemistry, The Pennsylvania 
State College 


A laboratory of applied geophysies and geochem- 
istry has recently been established at The Pennsyl- 
vania State College under the direction of Sylvain J. 
Pirson. The program of work includes both resident 
instruction and fundamental as well as practical re- 
searches in the development of new mineral resources. 

For the first time in the history of American aca- 
demic institutions a course in geochemistry will be 
given at Penn State. A beginning was made, how- 
ever, by the Graduate School of the Department of 
Agriculture, Washington, D. C., which introduced a 
course in the subject in 1943 under the charge of Dr. 
Chambliss. 

Geochemistry, “stricto sensus,” is not a well-known 
field in the United States, and in this respect we are 
possibly 20-25 years behind the Russians, who have 
produced outstanding modern geochemists, such as 
W. I. Vernadsky, A. E. Fersman, E. 8. Federov, and 
others. Accordingly, the field of work should be de- 
fined and delineated in order that confusion may not 
exist with the meaning of the word “geochemistry” 
when used “lato sensus.” 

In its strictest sense, geochemistry is the study of 
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the origin, occurrence, association, abundance, migny, 
tion, distribution, dispersion, and accumulation of 
atomic elements within the geosphere ineluding {i 
atmosphere. Since the earth is derived from eogyi, 
matter, it is natural that the basis for a chenje 
understanding of the earth’s atomic processes shoy\j 
be based on astrophysical and astrochemical Concepts 
The origin of matter and its evolution in the gyi, 
over astronomic time is the special field of geochey, 
istry. The borderline fields of chemical and atoy\ 
physics provide the fundamental laws for this study: 
nuclear and electronic configurations of the atons 
atomic numbers and weights, atomic and ionic radi, 
coordination numbers, crystal structures, energies ay) 
lattices, ete. explain the paragenetic relationships of 
the 92 geochemical and of the possible transurayj 
elements. 

The pragmatic aspect of geochemical sciences j 
not neglected in the new courses. The application of 
the principles of geochemical processes and _ asso. 
ations is the basis of the long-range forecast of futue 
reserves of essential industrial elements. An under. 
standing of these principles will help to conceiy, 
formulate, and develop new technological means for 
prospecting and delineating hidden mineral reserves 
The method thus far best known in this country i 
geochemical prospecting for oil and gas fields, the 
principles of which are still taken as preposterous }y 
much of the practical geological profession, notwith- 
standing some remarkable successes and a comment. 
able score in the ratio of exploration successes 1 
failures. 

Compared to geochemical exploration for oil aul 
gas, exploration for ore deposits has made but a tinil 
start. The fundamental concept at the basis of thee 
methods of approach is the ionic diffusion of elemen's 
to near-surface layers where their abnormal present 
may be revealed by microanalytical tests of soil, 
ground water, and vegetation. Broad geochemicd 
provinces may thus be outlined in which chemicd 
concenters (zonal distribution patterns), belts, zone 
nodes, ete. may be delineated and the probable ¢& 
istence of hidden mineral treasures may be ascertained 

The standard methods of geophysical prospectilf 
for minerals are not neglected in the Penn State p! 
gram of study and research, nor are their most rect! 
developments. A program of airborne magnetomel! 
survey of part of the State of Pennsylvania in “ 
operation with the U. S. Geological Survey has bet! 
initiated, the purpose of which is to study the mann 
in which the parallel structures visible in the Alleghe 
Mountains may be traced into the Appalachis! 
geosyncline, where deep oil and gas structures 
expected to be found in close association with upli!® 
within the Pre-Cambrian basement rocks. 







































Bone 


Dep 


In a 
7 horse 
eounts 
pare fe 

A sa 
is pres 

The 
the ho 
the bac 
roW Sa 
it agal 
cide of 
with a 


area, 


SUMMAI 





Stem c¢ 


Erythro 
Normob 


otal er 


(BE) 


romye! 

Neutrop 
cyte 

veutrop 


Eosinop 
cyte 
,0SiNOp 
Basophi 
Total n 
(M) 


Monocy 
Plasma 
uympho 






Megaea: 
300 ¢ 
Mitoses 


Myeloid 
ratio 


a 


anesth 
er Ce) 
equipp 
enter 
The dy 
hould 
beeausi 
Remoy 
same 




















2705 


In the Laboratory 
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stu Bone Marrow of Horses and Cattle attach an airtight syringe, and aspirate 1 ec. or less 
_ , of marrow. Pure marrow is more viscous than blood 
see Lois CALHOUN and greyish red. The sample is diluted more or less 
ie Department of Anatomy, Michigan State College with blood, depending upon the amount of blood aspi- 
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hen. 
_— In a recent cytological study of the bone marrow of 
udy: horses and 14 head of cattle the range and mean cell 
0108, MM ounts were determined (Table 1). These figures com- 
= pare favorably with those of other investigators (1-5). 
and A satisfaetory proceedure for extracting the marrow 
’S CURE. presented below : 
a The 11th rib in the cow or the 11th to 16th ribs in 
the horse, at a level just below the long muscles of 
“S MMB he back, are the best sites at which to secure the mar- 
mn of . ‘ ; 
1 ME ow sample. Confine the subject in a stock or restrain 
Ow against the side of the stall. Brush the back and 
ture : “ . . . . 
: 7 side of the animal with a grooming brush and wipe 
nder- ' ‘ : ° 
vith a damp cloth. Shave or clip the hair over the 
PeLVe, : ‘ Bo dee 
“BBarea, wash with soap solution, apply iodine, and 
TVeS, TABLE 1 
ry spSUMMARY OF BONE MARROW Data ON THE COW AND HORSE 
, the —— a ——— 
o ka Cow Horse 
as Dy Cells a SE oa . 
with- Range Mean Range Mean 
nend-MMMmStem cell ........ 0.0-5.0 2.14 0.4 — 3.4 1.6 
es i Srythroblast ...... 11.8 -—42.8 80.26 8.0 —32.0 20.94 
Normoblast ...... 7.2 -39.2 21.69 5.0 -24.2 13.71 
— - B#Total erythroid cells 
| and CE} viscswecied ene 21.0 -72.2 52.66 19.0 —47.6 84.66 
inl romyelocyte ..... 0.0 — 6. 1.51 0.0 — 5.0 1.83 
Neutrophilic myelo- 
these cyte .......000., 10.4 -32.0 19.39 26.2 -56.0 38.06 
Mapeutrophil ......, 12 -12.2 5.73 1.8 -20.2 13.31 
nenis or 
sinophilie myelo- 
sent cyte... . ee, 18 -10.4 669 04-36 2.34 
_ 4 Bbosinophil ....... 00-76 1.92 0.2 — 1.2 0.60 
SOUSMMBasophils (all) 0.0 -1.0 0.34 0.0 — 1.0 0.60 
a Total myeloid cells 
mica (SB)? As eewens 19.6 —60.4 35.59 45.0 —71.6 56.74 
mlcMMMMonocyte 2.2.2... 0.0 —-7.6 2.64 12-48 2.46 
noc Me sma cello... 6. 0.2 -2.0 0.79 0.0 — 0.8 0.63 
OLS MLymphocyte ...... 1.4 -16.8 6.68 2.0 — 5.6 3.91 
eC ei: Megacaryocytes in 
- 300 sq. mm, 0-121 25.14 0-8 1.71 
UNCUREMitoses/500 cells O- 11 9 0-8 y Py 
CUZ Myeloid-erythroid 
pr ratio (M/E) 0.27— 2.5 0.676 0.94— 3.76 1.64 
ecent ¥ Seay pe 












anesthetize the skin, fascia, and periosteum with 2 
pt cent proeaine hydrochloride. Using a hand drill 
equipped with a 3/32-inch jobbers’ drill, bore into the 
Cnter of the rib in order to hit the marrow cavity. 
The drill “gives” when it enters the cavity. Caution 
should be exereised not to miss the marrow cavity, 
because there is danger of entering the thoracic cavity. 
‘move the drill and insert a needle trocar with the 
‘ime outside diameter as the drill. Remove the needle, 
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rated with the marrow. 

The operative wound heals without leaving any visi- 
ble scar once the hair has grown over it. 

Obtain blood samples at the same time the marrow 
samples are taken. It is possible to earry out routine 
pipette filling and smear technies at the side of the 
animal, but a better method is to use oxalate tubes 
and take the material to a laboratory for examination. 

It is hoped that this technie and the data presented 
may encourage other investigators to inelude the mar- 
row in routine hematological studies of both normal 
and disease processes of horses and eattle. 

A more detailed report will be published elsewhere. 
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A Simple Vaporizing Device for the 
Attainment of Bactericidal Concen- 
trations of Glycol Vapors in Air! 


T. N. Harris and JOSEPH STOKEs, JR. 
The Children’s Hospital of Philadelphia and 
Department of Pediatrics, School of Medicine 

University ef Pennsylvania 


It has been well established that bacteria and viruses 
retain their infectious properties when dried in air, 
and that such air-borne organisms ean transmit respi- 
ratory infections over considerable intervals of space 
and time. Since this mode of transmission, as against 
direct contact and droplet transmission, is responsible 
for a considerable percentage of all respiratory in- 
fections, both sporadie and epidemic, and since it is 
not affected by the ordinary hygienic precautions even 
where they are applied, the disinfection of air in 
enclosed spaces is a major problem in the control of 
respiratory diseases. 

The demonstration of the lethal effeet of certain 
glycol vapors on air-borne bacteria (6) and influenza 
virus (5) obviously suggested another means of ap- 

1The work described in this paper was done under a con- 
tract, recommended by the Committee on Medical Research, 


between the Office of Scientific Research and Development 
and the Children’s Hospital of Philadelphia. 
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proaching the problem of disinfection of enclosed air 
besides that of ultraviolet irradiation. 

Satisfactory results from the application of chemi- 
eal disinfection of air to the control of air-borne cross- 
infection in human beings have already been published 
by the authors (4) and others (2). It was shown that 
the total rate of occurrence of respiratory infections 
was markedly decreased in a group of subjects in 
whose air supply a bactericidal concentration of glycol 
vapor was maintained. Devices for vaporization of 
glycols had been developed by the Research Corpora- 
tion and by Bigg (1). It was felt in this laboratory, 
however, that the development of as simple a device 
as possible might favor wide application of chemical 
disinfection of air to the control of respiratory cross- 
infections. 

For operation in relatively small enclosed spaces it 
was decided to make a small, portable unit, such as 
would maintain adequate concentration of glycol in 
a volume of air not so great as to involve problems 
of dispersal and distribution of the glyeol vapors to 
be liberated by the device. For somewhat larger en- 
closed spaces it was thought better to use an appro- 
priate number of such units rather than a single, 
inore powerful one. 

The apparatus, as developed, depends on the use 
The 
wicks stand in a reservoir of glycol, with the upper 
ends at the level of the incandescent bulb. The glycol 
rises in the wicks by eapillarity, and the radiant heat 


of wicks and an ordinary eleetrie light bulb. 


in the vicinity of the bulb causes the glycol at the 
This is in turn replaced 
The wicks 


top of the wick to evaporate. 
by additional glycol rising in the wick. 
are made of Fiberglas? in order to avoid carbonization 
by the higher temperature at the top. Although some 
heat is eondueted down the wicks, the temperature of 
the reservoir does not rise above 50° C. Finally, a 
cireular opening around the socket of the incandescent 
bulb admits air which, on being heated by the bulb, 
rises in a continuous upward stream, carrying off the 
glyeol vapor. 

The apparatus (Fig. 1) consists of a eylinder eut 
out at the center. The latter is open at the top and 
bottom, and in this space there is a socket for an elee- 
tric light bulb. The top of the container, or glycol 
reservoir, is perforated by holes, 1 em. in diameter, 
arranged in two ecireles eoneentrie with the instrument 
itself. Through these holes pass the wicks of braided 
Fiberglas, which are somewhat frayed at both ends 
for greater efficiency. The wicks, 15 em. long and 
terminating near the widest part of the incandescent 


2? The authors wish to express their thanks to Walter R. 
Sykes, of the Owens-Corning-Fiberglas Corporation, and to 
EF. N. P. Supplee, a Philadelphia horticulturist, whose experi- 
ence with Fiberglas wicking was of great use in the develop- 
ment of the vaporizer. 
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bulb, are fixed in their vertical position by }yj, 
passed through a similarly perforated plate nea, i 
lower end of the reservoir. An approximately ho 
spherical dome containing a shell of* glass-woo] ing, 
tion, 10 em. in height, surmounts the apparatus, » 
a hole 10 em. in diameter is eut out at the Very to 
for egress of the glycol vapor and of the warmed ,; 
which earries it off. A float gauge and a glare shiq 
complete the apparatus. 





















































Fie. 1 


The criterion of simplicity of construction a 
operation has been satisfied by the absence of am 
moving parts or valves. With respect to flexibilif 
of operation, the output of glycol vapor in unit time 
cin be regulated coarsely by changing the wattage ij 
the bulb or quite finely (to a 4 per cent difference) }) 
removing one or more wicks from the vaporizer. Ts 
flexibility is of importance in adjustiag the device! 
the enclosed space in which it is to be used, in ters 
of volume of air, rate of air exchange, and activ! 
of air currents. 

With propylene glycol in use, the characteristics © 
this vaporizer are as follows: The rate of evaporatitl 
of the glycol, using a 100-watt bulb and all the wit 
in a room of about 20° C., is approximately * 
ec./hour. At a conservative estimate, it is calculate 
that this will supply 200 cubie feet /minute of outsid 
air with glyeol vapor to a concentration well abi" 
the bactericidal threshold. Stated in terms of volt! 
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jyate of air exchange, it would supply a volume 
1300 cubie feet with 9 complete air changes per 
w, With the vaporizer at room temperature, the 
pors can be demonstrated above the apparatus 
shin 2 minutes of turning on the switch of the in- 
njescent bulb, When the apparatus was used in a 
mu of 1,260 eubie feet, the glycol was dispersed to 
erners of the room with sufficient rapidity to reach 
iericidal coneentration within 30 minutes, in the 
eee of any human activity except that of the 
ator. 
Atypical series of tests of the apparatus gave the 
owing results: a 1:10 dilution of an 18-hour broth 
ture of Group C streptococci was sprayed into the 
of aroom 9x 9x 15.5 feet, and the organisms were 
ed by mixing the output of the spray with many 
jumes of room air in a large bottle. The window 
s opened 13 inches, and the relative humidity was 
After 10 minutes, the bacterial spray was discon- 
ued, and one Petri plate was exposed for 5 minutes 
ar each corner of the room, at table height. The 
“ol vaporizer was then attached to the electrical 
let. At various intervals thereafter the spraying 
bacteria and the exposure of plates were repeated 
utically as in the ease of the controls above. All 
yies were incubated for 48 hours at 37° C., and 
Jony counts were then made. 


A</ 


oa 


In this series of ex- 
ments the table supporting the bacterial spray and 
ol vaporizer was near eorner D and farthest from 
(Table 1). 





TABLE 1 


NTROL COLONY COUNTS AND COUNTS AT INTERVALS AFTER 
ONNECTING THE VAPORIZER TO THE ELECTRICAL OUTLET 
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30 Minutes 





60 Minutes 




















™ Exp.1 __ Exp. 2 Exp. 3 Exp. 4 

Con- With Con- With Con- With Con- With 
1 an trol glycol trol glycol trol glycoi trol glycol 
aA 8339 98 280 20 99 +1 252 3 
pile 822 14 272 10 97 1 238 2 
we 2000 SP ogee: gy oe ae 1 
time ot4 3 208 3 94 1 231 1 
ige of 7 OER Se Pas 
ve) b Similarly satisfactory results were obtained on 


Tifmying Hscherichia coli and Staphylococcus albus. 


‘ice Me concentrations of bacteria in air produced by 

termfmrying in these tests are, of course, very many times 

tivitim™m concentrations found by similar means in any 
ral habitation. 

ics (fet he application of this vaporizer is not predicated 


ration 
wicks 






the use of any particular glycol. At present there 
ho general agreement among all workers in the field 
'o the glyeol of choice, and it is entirely possible 
tt those in eurrent use, propylene and triethylene, 
Y be superseded. Propylene glyeol was used in 
‘e experiments and seems at present to be prefer- 
le for the applications for-which the device was in- 
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tended, ¢.e. small enclosed spaces not equipped with 
devices for regulating the rate of vaporization. The 
most important reason for this is that the wider range 
of concentration between bactericidal and precipita- 
tion thresholds in the ease of propylene glycol obviates 
the necessity for special regulatory instruments. 

Finally, no attempt was made, in developing this 
device, to provide means of controlling the relative hu- 
midity. Recent work by Hamburger, Hurst, Robert- 
son, and Puck (3) has shown that, although the bac- 
tericidal effect of triethylene glycol vapor is greater 
in the presence of relative humidity above 40, it is 
only somewhat lower at a relative humidity of 18-30 
per cent. Work done with propylene glycol in this 
laboratory is consistent with these findings. This 
minimum relative humidity is not higher than is neces- 
sary as a general hygienic measure and should be 
maintained by some means which is a part of the 
heating or ventilating apparatus. Hamburger, et al. 
suggest for the purpose steam caps in steam-heated 
interiors. In the apparatus deseribed here the tech- 
nical problems of simultaneous vaporization of glyco! 
and water would defeat the original purpose of pro- 
ducing as simple a device as possible. 
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Fine-tapered Silver Electrodes for 
Physiological Work ! 


KENNETH D. ROEDER 
Department of Biology, Tufts College 


In the course of electrophysiological studies of nerve 
activity in insects (1) fine and pliable electrodes were 
necessary. It was found that 28 to 36 B- and S-gauge 
silver wire was too coarse, while finer gauges were sub- 
ject to whip and vibration. Conventional saline-filled 
glass capillary electrodes had the disadvantage of high 
electrical resistance, while it was impossible to bend 
such electrodes during an experiment to conform with 
the short nerves and narrow operational fields eneoun- 
tered in mechanical methods of 
tapering silver wire were tried without success until 
a simple and rapid electrolytic method was developed. 

Leads are soldered to short lengths of No. 28 B and 
S soft-drawn silver wire, which are mounted in a glass 


insects. Various 


1The electrodes were developed in the course of work done 
under a contract between the Chemical Warfare Service and 
Tufts College. 
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A 50-ml. 
beaker is filled with 5 per cent aqueous silver nitrate 
The lat- 
ter is connected to the negative pole of a 6-volt d-e 
souree (storage or dry batteries), while the leads from 
the electrodes are connected to the positive pole. The 
electrodes are rapidly immersed in the silver nitrate 
to a depth of about 2 mm. and immediately withdrawn. 
This is repeated four or five times, or until inspeetion 
under a microscope reveals tapered tips of the re- 
quired shape and fineness. The angle of taper is 
determined by the speed of immersion and withdrawal, 
and ean be varied accordingly. 
soft and smooth and ean be chlorided and insulated 
with shellac if desired. The great advantage of 
tapered silver electrodes is that the fine tips ean be 
bent into any shape with fine forceps during the course 
of an experiment, and less than a minute is required 
to make new tapered tips, should the points break off. 

The tendeney to vibrate is slight since the electrodes 


holder to be carried by the manipulator. 


in which a piece of silver wire is immersed. 


The silver remains 


ean be made of relatively heavy silver wire, while the 
soft temper and fineness of the points greatly mini- 
mizes tissue damage which may occur when the elee- 
trodes are moved. 

Reference 


1. ROEDER, K. D., and WEIANT, E. A. 
304. 
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Use of Sulfuric Acid-Dichromate Mixture 
in Cleaning Glassware 


RicHarp J. Henry, Capt., M.C., AUS, and 
E. C. Smiru, Ist Lt., CWS, AUS 


Camp Detrick, Maryland 


Concentrated sulfuric acid saturated with potassium 
or sodium dichromate has been used for many years 
in cleaning glassware. In 1934 Laug (3) found that, 
although 10 rinsings of glassware with water removed 
all dichromate from the glass surface, there were still 
appreciable amounts within the glass, and that if the 
glass were allowed contact with water for several 
hours, it would yield the dichromate to solution. For 
example, in one experiment with a pyrex beaker 1.3 
ug. of potassium dichromate was removed. Only by 
boiling it out with several successive changes of water 
could the dichromate be removed effectively. Richards 
(4) studied the effeets of such small concentrations of 
dichromate on yeast and other microbial forms and 
found as little as 0.0001 ug./ml. to be toxie in some 
cases. 

Because of the general use of this cleaning solution 
in most biological as well as chemical laboratories, it 
was considered of some importance to investigate fur- 
ther the retention of dichromate and the acid com- 
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ponent by glassware and the effect of dichromat, , 
certain representative laboratory procedures, 
Sulfuric acid-dichromate cleaning solution was jy.) 
up in the usual way (250-300 ml. saturated potasgiy, 
dichromate plus approximately 3,500 ml. technica] 


yf inh 
hibit 
ered 
pents. 


COL The 
centrated sulfuric acid) and was found to ¢ontgifilhe Sta 
28,100 ng. potassium dichromate/ml. (determined \iMbally ( 


iodimetry, using a solution of sodium thiosylf, 
standardized against potassium lodate). An extreng 
sensitive test for dichromate (1) entails the additiy 
of diphenylearbazide in an acid medium. 


nd ek 
n syn 
oxic t 
mately 
ptain 


The absory 
tion curve of the resultant color product was det 
mined on the Beckman spectrophotometer and a ia 
mum extinetion (E) observed at a wave length of 54 
mu. Working at this wave length, a curve relatiy 
concentration to E was established by which all si 


?The 
ith tl 
anthin 





sequent analyses for dichromate were determined. } 
this method, as little as 0.01 wg./ml. ean be detectes 
Determinations of pH were made using the Beckn 
pH meter. 

Determinations of dichromate and pH were maj 
on washings from a 5-ml. pyrex volumetrie pipet 





, re Ef 

a 25-ml. pyrex volumetrie flask, and a 250-ml. pyr in 1 

. Ni 
volumetric flask. The first 10 washes were done q ' 

' pratory 

rapidly as is usually done when washing glasswa = 





under a running faucet, and each washing was teste), wy 
for pH and dichromate. In each ease 6 to 10 ring mar 
were required before the pH approximated that of th 


maxim 
wash water. Four to 6 rinses removed most of titompai 
dichromate, although even after 10 rinses a smijgeting 


amount could be detected in some eases, e.g. the lige !t 
: . : 2 G09 
washing from the 5-ml. pipette contained between (me *” 


0 test 
and 0.20 ug. As would be expected because of t - 













. : ; lantec 
relatively large glass surface to its contained volu 7 
more rinses were required for a pipette than a fii. ,... 


To demonstrate the quantity of absorbed dichromify. 44, 


not removed by such rapid washing, a 250-ml. pyinimal 
volumetrie flask was allowed contaet with cleaniifipon | 
solution for 48 hours. The 11th rapid wash containgle sec 
6.1 ug. dichromate. The flask was then filled wisn 
water and allowed to stand for 22 hours at room tejgge! hun 
perature, after which the wash was concentrated! ws 
10 ml. by heat evaporation. This wash contained! ee 
ug. dichromate. a 


The effect of dichromate on urease activity "i 1, 


determined by adding various amounts of dichrowys pat, 
solution to the reactants in a modified Karr metlii@eaken 
for determining urea nitrogen.! | Dichromate i "GjPoeal! 
range of 1-10 ug./ml. attained as much as 95 per “agmere inc 
inhibition of the enzyme urease. Since a direct regia he le 
tionship exists between enzyme concentration and ¢ ses 
centration of inhibitor required for a specific am ‘i 
1A I per cent solution of Squibb’s urease was used. esult 
resulting ammonium carbonate solution (after reactil 
30 minutes at 55° C.) was nesslerized by Koch-McMeeMi,, ay 


reagent. The color intensity was measured at a wave /t 


of 425 mu on the Coleman spectrophotometer. Amc 
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. 270) 
nate ‘i inhibition, less dichromate would be needed for an 
0 ea 
phibition In cases where the enzyme concentration is 
S nylmmecreased trom that used in these particular experi- 
( 
Lassiqgammmmpents. 
cal comme The effect of dichromate on growth of two strains 







¢ Staphylococcus aureus was followed turbidimetri- 
ally (at 450 mu. on the Coleman spectrophotometer ) 
id checked by duplicate pour-plate dilution counts. 
1 synthetic medium? as little as 1 ug./ml. was very 
sie to growth, whereas in nutrient broth approxi- 
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absorilimmately 10 times as much dichromate was needed to 
; detelmmhtain equivalent inhibition. This was undoubtedly 


a Maxi 


:The medium used was that of Landy and Dicken (2) 
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due to binding of the heavy metal ion by constituents 
of the nutrient broth. 

Because of the extreme difficulty in ridding glass- 
ware of dichromate after cleaning in “cleaning solu- 
tion” and its great toxicity for living cells and en- 
zymes, it is believed highly advisable in laboratories 
dealing with such material to clean all glassware by 
another method, such as 10 per cent nitric acid, a 
detergent, or 1-5 per cent trisodium phosphate. 
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; 1e Effect of Urethane on Lymphatic Leukemia in Rats 
pm In 1925 Hawkins and Murphy reported from this Lab- 
ae ratory that urethane anesthesia (ethyl carbamate) 
SVU cused a rapid inerease in the CO, content and pH of 
S LOe whole blood of rabbits to a point where there was 
) rins marked uncompensated alkalosis. This reached its 
t of timaximum in 24 hours and persisted for 48 hours. Ac- 
of tiompanying this change was a marked fall in the cireu- 
1 sumgcting lymphocytes, similar in extent to that following 
he 10k relatively large exposure to X-ray (J. cap. Med., 1925, 
on, (ME 009). Recently an investigation has been undertaken 
of ee test the effect of urethane on the development of trans- 
we lanted lymphatie leukemia and lymphosarcoma in rats. 

, Mapuce starting this study, our attention has been called 
a fi 0 two articles which have appeared in British journals. 
TOUMMABaddow and Sexton, in testing urethanes on experimental 
- PY“@uimal tumors, noted that the most striking effect was 
Jeanili/pon leukemie cells (Nature, Lond., 1946, 157, 500). In 
ntaif/™™le second paper, Paterson, Haddow, Thomas, and Wat- 
.] wiFuson compared the effect of urethane with deep X-ray 
vm tele! human leukemia (Lancet, 1946, 11 May, 677). They 
ated | oted that the chemical agent produced a remarkably 
ned ¢ similar effeet on the blood count and the enlarged lymph 
| lodes to that resulting from the application of the stand- 
id iid method of deep X-ray therapy. 
NY The material for our test was a transplanted disease 
— bt rats, which manifests itself as generalized lymphatic 
meeukemia if the malignant cells are injected intraperi- 
in “Moneally or as a localized lymphosarcoma when the cells 
ver (Ee inoculated into the subeutaneous tissue of the groin. 
ct riff he leukemie type of the disease develops rapidly, with 
nd lfMme’tked inerease in the circulating lymphocytes and ex- 
amot ‘isive involvement of the thymus and lymph nodes. 
d ath results in 8 to 12 days. The groin inoculations 
tion esult in rapidly growing tumors which attain very large 
~_ ize and cause death of the rats in 16 to 21 days. 


Among 50 inoeulated rats, given from 50 to 100 mg. 


of urethane/100 grams of body weight, repeated 4 times 
a week, only 3 developed leukemia (6 per cent). Among 
41 controls of the same strain, inoculated with the same 
material but receiving no treatment, 33 developed fatal 
leukemia (80.4 per cent). Among 30 rats inoculated in 
the groin with leukemia cells, and given the urethane 
treatment, only 9 (30 per cent) developed progressive 
tumors, while 26 of the 30 controls (86.6 per cent) died 
of lymphosarcoma. 

We have previously demonstrated that adrenalectomy 
renders rats much more susceptible to our strain of 
leukemia (Science, 1943, 98, 568). Furthermore, adrenal 
cortical and pituitary adenotropic hormones retard or pre- 
vent the development of the disease (Science, 1944, 99, 
303). In the light of these observations it may prove 
significant that the adrenals of rats given urethane in the 
dosage employed above show about 33 per cent increase 
in weight over those from normal, untreated animals. A 
similar increase in weight of the adrenals has been noted 
in rats which develop resistance to inoculated leukemic 
cells without treatment. We are attempting to evaluate 
the part played by the adrenals by treating inoculated, 
adrenalectomized rats with urethane. 

JAMES B. MURPHY and ERNEST STURM 
The Rockefcller Institute for Medical Research 
New York City 


Wild Pineapples in Venezuela 


Ananas ananas (L.) Cockerell 


were known to have originated 


Although pineapples, 
(A. sativus Schult. f.) 
in the American tropics 
in the wild state in Brazil, Surinam, and Paraguay 
(Pflanzenfam, (2nd ed.), 1930, p. 154), not until recent 
observations by the author and V. Badillo in the Parguasa 
region of the Estado Bolivar, and simultaneously by 
others in neighboring regions, have they been definitely 
known to be in the wild state in Venezuela. They grow 


and have been reported growing 
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under a variety of conditions ranging from dense shade 
under warm, humid forest to edges of forest. There 
seem to exist several varieties or forms, differing in fruit 
size and taste and in leaf characters. Among the latte: 
may be mentioned complete absence of thorns in leaves, 
more so than in the Smooth Cayenne cultivated variety. 
Others have thorns retrorsely and antrorsely oriented. 
One such variety differs so little from its relative, 
Bromclia Pinguin L., that only the expert natives (Piaroa 
Indians) could distinguish them. While only one variety 
growing wild was found sweet and palatable enough to 
be desirable, Piaroa Indians have had under cultivation 
since time immemorial some varieties which yield large, 
tasty fruits. The wild varieties have abundant seed, one 
ovary alone having yielded 14. This is in contrast to 
the present commercial varieties and the sparingly estab- 
lished Pan de Azicar in P. R., which are largely seed- 
less. Samples of all of these have been brought to the 
Institute of Tropical Agriculture, at Mayagiiez, Puerto 
Rico, to be used for breeding purposes if they survive 


there, 
ISMAEL VELEZ 


Polytechnic Institute and Institute of Tropical 
Agriculture, Puerto Rico 


A Nutritional Concept of Cancer 

While the etiology of cancer has been categorized under 
infection by a transmissible virus on the one hand and 
gene mutation on the other (not to mention a host of 
other hypotheses), there has been relatively little specu- 
lation on the biochemical mechanisms whereby any of 
these events could lead to the process recognized as neo- 
plastic growth. Recent studies by Beadle, Tatum, and 
others, on the genetie control of biosynthetic reactions 
in the fungus, Neurospora, have provided a foundation 
for new concepts of the biological regulation of growth. 
In particular, a study by Ryan and Lederberg (Proc. 
nat. dead. Sci., Wash., 1946, 32, 163-173), on the ‘‘adap- 
tation’’ of a Neurospora mutant deficient in the syn- 
thesis of leucine, has provided an experimental basis for 
speculative analogy with neoplasia. 

Field strains of Neurospora will grow on medium con- 
taining only sugar, salts, and biotin, which is to say that 
the fungus is capable of manufacturing all other essen- 
tial metabolites. As the result of mutations of single 
genes, the capacity for synthesis of various compounds 
may be lost. A similar process presumably accounts for 
the nutritional requirements of higher forms. 

Following ultraviolent treatment, a mutant strain of 
Neurospora, #33757, has been isolated which is incapable 
of synthesizing leucine. As a consequence, this strain 
requires leucine, and its growth is quantitatively regu- 
lated by the available supply. 

Occasionally, cultures of leucineless Neurospora grown 
on limiting amounts of this amino acid will ‘‘adapt’’; 
that is, an exceptional fragment of the mycelium will 
grow autonomously, irrespective of the available leucine, 
and may under certain conditions overgrow the culture 
until the sugar is exhausted. By genetic analysis of 
crosses between adapted and wild strains, it has been 


SCIENCE 





Vol. 104, No, 795 


shown that adaptation depends on the mutation, or rp. 
version, of the leucineless gene to an allele Capable of 
mediating the synthesis of leucine. 

A culture of leucineless Newrospora has, then, two 
growth potentialities: a regulated growth corresponding 
to the leucine externally available to it, and, excep. 
tionally, autonomous growth on the basis of a gene myty. 
tion leading to the synthesis of that metabolite. 

If one correlates normal tissue cells with a culture of 
leucineless Neurospora, both regulated by their enyirop. 
ment, a simple analogy for cancer is evident—the newly 
found capacity of a cell to synthesize an essential metabo. 
lite otherwise available only in limiting and regulatory 
amounts, 

While the Neurospora experiments suggest a muta. 
tional origin for this capacity, virus infection, by pro. 
viding a missing link for a blocked enzyme system, could 
play a corresponding role. A consequence of this simple 
concept is that cancer cells may be found to differ jy 
their growth factor requirements from cells of normal 
origin when they are grown in vitro, 


Joshua LeEprERBERg 
Osborn Botanical Laboratory, Yale University, and 
College of Physicians and Surgeons, Columbia University 


Education and the Foundations of Science 

It is no surprise that students and leading citizens 
should make as poor a showing on Dr. Ralph H. 
Ojemann’s tests of their conception and appreciation of 
scientific research as that exhibited in his article (Sci- 
ence, 1946, 104, 335-338). Dr. Ojemann has evidently 
presumed that a pupil who has studied sciences for some 
years will have learned what he calls ‘‘the basic con 
cepts involved,’’ including, especially, one which he iden- 
tifies as ‘‘study through controlled variables’’ (which he 
also calls ‘‘the most dependable type of study’’). Such 
a presumption is unfortunately not to be justified by ref: 
erence to the laboratory or to popular textbooks. Rules 
and procedures are learned, more or less, as are thie re 
sults they produce; but the idea or philosophy of the 
business is either wanting altogether, or else set forth 
without explanation or quite arbitrarily and dogmatically. 

This, however, is no wonder. Suppose an explanatiol 
of the method of ‘‘controlled variables’’ were under 
taken; if it were of scholarly competence, it would 
shortly lead to Mill’s celebrated Methods of Experimenta! 
Enquiry, since this particular method is but an appl 
cation of one or two of these. But alas—these thew 
selves are far from rigorous, as the explanation would 
also demonstrate. Supposing that it was intended t 
seek farther for an explanation; the concept of method 
per se and of explanation per se would demand attentiol. 
These are chiefly logical and epistemological matters 
But logical and epistemological matters are little 
sidered in American education. It is then a matter 
course that students and others, even though long devoted 
to science, should be at a loss when confronted with pro 
lems which presuppose competence in those unknow 
directions. 
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An interesting remark of Dr. Ojemann is that knowl- 
sige “(grows by research and only by research.’’ If he 
means here ‘‘experiment, ’’ then nearly everything in 
jogie and mathematies will be excluded. So, too, will be 
the whole thinking, theoretical, hypothetical side of ex- 
perimental science. If, on the other hand, Dr. Ojemann’s 
neaning is that research and knowledge are synonymous, 
then many who never performed an experiment or did 
uy other kind of scientific work must be considered re- 
beareh men, some of them very high in the scale. 

This ambiguity of the term ‘‘research’’ may partly 
weuse the poor showing of those who submitted to the 
questioning which Dr. Ojemann describes. The 
tain or unexamined, status of some of the ‘‘basie con- 
cepts’? to which he refers may be a further excuse. The 
eouplete absence of anything which could be considered 
philosophy of science will excuse still more (in the pupils, 
not the educators). Whether any sins are left for which 
the pupils are the ones responsible, or for which the sci- 
atists and edueators themselves are excusable, is a nice 


uncer- 


uestion. , . 
” PETER A. CARMICHAEL 


lovisiana State University, Baton Rouge 


On Methods of Food Appraisal 

Ina series of reports published by the Naval Medical 
Research Institute, Bethesda, Maryland, Cdr. C. M. 
MeCay and associates have described the nutritive value 
of food consumed at several naval shore stations and at 
one Army camp. In each of these reports a comparison 
has been made between the analytical value of the diet 
consumed and the ealeulated value of the diet issued. 
While such comparisons could hardly be expected to show 
close agreement, they nevertheless serve the valuable pur- 
pose of emphasizing the inadequacy of ordinary Tables 
if Food Composition when used for purposes of apprais- 
ing cooked, ready-to-serve food. This point is not par- 
ticularly emphasized in Cdr. MeCay’s reports, however, 
aud as a result, an oceasional question has arisen concern- 
ing what might appear to be an unfavorable reflection 
upon the principle of appraising food ‘‘as issued.’’ 

The original purpose of appraising Army food as 
issued was to provide a check on the adequacy of menu 
planning in relation to levels of nutrients recommended 
for the promotion of nutritional health. This method 
vas later extended to include the appraisal of uncooked 
‘ood used in the kitehen. Finally, an average deduction 
“as usually made in reeognition of loss of food during 
Preparation for cooking (i.e. inedible garbage), and also 
of the losses of fat (and therefore calories) as well as 
Vitamins during the cooking process itself. Because of 
the wide variability of both preparation and cooking 
losses, the usual objective attained was the appraisal of 
the approximate nutritive value likely to be found at 
three levels of messing operations, i.e. good, fair, and 
poor, 

* is quite obvious that such appraisals were aimed 
Primarily a j ; 
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be found in the food finally consumed. Therein lie the 
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chief differences between the two methods of appraisal 
used for comparative purposes by Cdr. McCay. As men- 
tioned above, the discrepancies in results point to a pos- 
sible need for nutritive values of cooked foods—but at 
that point one is immediately faced with some difficult 
questions, chiefly concerning the degree of applicability 
of such values. In other words, who could assure dupli- 
cation of the messing operations that were present when 
the original nutritive values of cooked foods were ob- 
tained? Kitchen operations vary not only from mess to 
mess but also from day to day within the same mess. 
Variability in recipes and in final moisture content would 
present innumerable difficulties. In addition, no one 
familiar with nutritional surveys would deny the at- 
tempts of mess personnel to do better during a survey, 
and the customary relaxation back to ‘‘normal’’ (poor) 
cooking practices upon the departure of the ‘‘inspectors’’ 
from the mess under survey. There are also other non- 
reproducible factors, particularly related to the variabil- 
ity of the initial nutrient content found in raw as well 
as canned foods. 

It is apparent to the undersigned that in spite of 
inherent shortcomings, both methods can be used to ad- 
vantage through the simple process of consolidation. 
Unannounced spot surveys carried out by the actual 
analysis of cooked food ean give a continuous measure 
of adequacy of food actually consumed, and can also 
indicate where emphasis is required in courses of instruc- 
tion given in service schools training mess personnel: In 
addition, the initial planning of the food to be issued 
should be checked routinely by preappraisal of the nu- 
trients likely to be found in the uncooked (A.P.) food 
listed on the menu. Because of the multiplicity of fac- 
tors that will affect the terminal nutritive value of such 
food when cooked, the desirability of spending too much 
time on preappraisal is doubtful. For this reason there 
has been developed and described in the literature a 
short method of evaluation of diets based on the use of 
nutritive values derived for 15 food groups. It has been 
shown that when this method is properly adapted, the 
appraisal of A.P. food which is obtained by its use is 
reasonably close to that obtained using the ‘‘long’’ 
method involving individual values for individual foods. 
It is regrettable that there can be no magic formula for 
conversion to the values found when the food has been 
stored, prepared for cooking, cooked, and then finally 
served, regardless of which method is used, either 
‘‘short’’ or ‘‘long.’’ 

GrorGE H. BERRYMAN 
Med.cal Nutrition Laboratory 
1849 West Pershing Road, Chicago 


Growth of Ragweed for Its Medicinal Virtues 
in the Dominican Republic . 

In the United States, in Argentina, and perhaps in 
other countries, ragweed, because of its irritating pollen, 
is very much condemned as a most troublesome weed. 

The junior author of this note, who has been engaged 
for several years in rubber investigations in the Domini- 
can Republic, wishes to report that ragweed in this 
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country is esteemed as a plant with beneficial medicinal 
properties. What has proven to be the species Ambrosia 
monophylla (Walt.) Rydb. (A. paniculata Michx.) is 
cultivated in gardens by the country folk, to be used for 
poultices in the treatment of various pains and ills. It 
is actually sold in the market places of the capital city, 
Trujillo, for this purpose. Plants secured here were 
grown to the flowering stage and herbarium material 
prepared under the senior author’s field number, 13876, 
and deposited in the U. 8. National Herbarium at Wash- 
ington, D. C. 

During his stay of three years in Costa Rica, where 
he was engaged in rubber investigations at Turrialba, 
the junior author saw no ragweeds at any time. In the 
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Dominican Republic they are very uncommon and apy 
to be unimportant constituents of the flora, 
Certain individuals who were highly allergie t, ra 
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Book Reviews 








The California ground squirrel: a record of observations 
made on the Hastings Natural History Reservation. 
Jean M. Linsdale. Berkeley-Los Angeles: Univ. Cali- 
fornia Press, 1946. Pp. xi + 475. (Illustrated.) $5.00. 
Students of behavior of wild animals, epidemiologists, 

administrative heads of rodent control programs in west- 
ern North America, and students of natural history will 
find in this book a wealth of sound, basic information 
that they cannot afford to miss. Seldom has a single 
species of animal been studied so thoroughly and from 
so many angles of approach, particularly in its wild sur- 
roundings, as has the California ground squirrel. Little 
has escaped the critical eyes of Dr. Linsdale and his ¢o- 
workers on the Hastings Reservation. Such inclusive 
topics as where and how this squirrel lives, communica- 
tion, behaviorisms, food and shelter, populations, repro- 
duction, diseases, parasites, and general morphology are 
all treated in more or less detail. There is some repeti- 
tion in both text and half-tones (the latter of which are 
not up to the usual standards of the University of Cali- 
fornia Press), but this does not detract from the real 
value of the book as source material. The student of 
populations will have some difficulty in trying to find out 
how many squirrels there were in a unit area at any 
season of the year, but perhaps Dr. Linsdale does not 
consider this phase of population study important. 

One of the more interesting conclusions is that the 
California ground squirrel prefers land that is being 
cultivated or pastured to those areas where the vegeta- 
tion, particularly grass, is allowed to grow tall. Control 
of habitat, then, is the most effective method of control- 
ling these ground squirrels. It is possible that this prin- 
ciple might be applied with success rather generally in 
the animal world. It might be inferred from the above 
that these rodents were much less numerous in the past 
than they are now—that human habitation has made for 
the squirrels a better place in which to live. Or could 
it be that the squirrels have changed their habits within 
historie times? 


















weed pollens in the United States have found comple \ 
freedom in Haiti and the Dominican Republic, appareyy 
because of the scarcity of members of the genus 4 a 
brosia here. During a recent extensive collecting ¢,; 
in the Dominican Republic through November, Degen), 
January, and the first week of February, 1945-49. th 
senior author encountered no wild Ambrosia species, 
H. A, Attar 
Washington, D. C. 
HOWARD F, Atay 
Ciudad Trujillo, Dominican Republic 
penicill 
briefly 
—— and Br 
of the | 
It is hoped that other studies of this nature will ington) 
forthcoming from the Hastings Reservation. lef. Se 
wt ; a WILLIAM Henry Br prelim: 
niversity of Michigan 
on pen 
A treasury of science. Harlow Shapley, Samuel Rappo The 
and Helen Wright. (Eds.) New York-London: Hag thetic } 
per, 1946. Pp. xii +772. $3.95. with n: 
First published in 1943, A treasury of science co this L: 
tinues to be a distinguished anthology of informative contra 
thought-provoking, and entertaining hors d’oeuvres auf }, rep 
entrees painstakingly selected by the editors from th graph. 
vast storehouse of scientific writing. Deliberately chow ° In tl 
for the ubiquitous T. C. Mits, the celebrated man in tha . 
street invented by H. G. and L. R. Lieber, these reading od 
will also repay the scientist for his time. ture { 
For those who are being introduced to the Treas 
for the first time it may be useful to outline briefly th 
basie structure of this anthology. 
After a delightful introduction by the principal editor 
Harlow Shapley, there follow five additional section 
‘<Science and the Scientist,’’ ‘‘The Physical World, 
‘(The World of Life,’’ ‘‘The World of Man,’’ a 
finally, ‘‘Atomie Fission.’’ The sequence of sectivl 
is reminiscent of the Biblical dietum: ‘‘Dust thou am 
and unto dust shalt thou return.’’ A modern paraplil 
might read: ‘‘By fission was life begun; by fissioa! of t 
may end.’’ tion 


° . ° ° . . *. ofl 
The section on ‘‘Atomie Fission’’ is new in this 
P ° ‘ cae ) 
tion and includes selections from the writings of i. } ing 


Smyth, E. O, Lawrence, J. Viner, and R. J, Oppenheim Phd 

Authors whose writings appear in earlier parts 0! th pen 
book include Oliver La Farge, Eddington, Jeans, Pavlot sc. 
Curie, Franklin, Stefansson, Huxley, Heiser, Kaempfiett cill 


Moulton, Einstein, and Geddes. 
. e * -all 4 
This volume is recommended for rereading as We! * 
reading. 


Morris C. Leik™ 
Library of Congress, Washington, D. C. 





